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ABSTRACT 


The purpose of this thesis is to discuss the implementa- 
tion of unit costing at the Naval Postgraduate School (NPS). 
The research focuses on establishing a methodology to trans- 
late current financial accounting data at NPS into a format 
Suitable to support the objectives of unit costing; 
specifically, improved visibility of the total cost of school 
operations and determination of the cost per graduate. 
Additionally, an overview of the new Department of Defense 


unit cost budgeting and resourcing system is included. 
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re eLNTRODUCTION 


A. BACKGROUND 

The impetus for this study was the issuance of the Unit 
Cost Resourcing Guidance in October 1990 by the Department of 
Defense (DOD). Unit Costing is part of DOD's overall plan to 
increase effectiveness and efficiency within the department 
and is intended to provide managers with an additional tool to 
effectively manage resources. Speciftically, unit: “costing 
provides an opportunity for management to review’ the 
allocation of resources to determine whether they are being 
effectively utilized, by identifying the type and amount of 
expenses associated with producing a given output. We 
approached this study assuming that the implementation of unit 
costing is a forgone conclusion and do not attempt to justify 
its usefulness. 

The DOD unit cost initiative has been in development for 
a number of years, and has been implemented for some activi- 
ties. However, unit costing has not yet been implemented at 
the Naval Postgraduate School (NPS). This thesis attempts to 
develop a unit cost framework applicable to NPS that reflects 
the intentions of the Unit Cost Resourcing Guidance and our 


best judgments. 


B. ~OCBJEGIIYE 

The purpose of this study is to examine existing financial 
and statistical data at NPS to develop a unit cost report, 
which we call a cost matrix, that facilitates visibility and 
control of expenditures and allows the costs of specified 
outputs to be determined. The report is thus a tool for 
fiscal resource budgeting and control. 

In order to efficiently utilize resources it is necessary 
to understand the relationship between expenditures and 
outputs, that is, how a given expenditure affects the cost of 
an output. To facilitate an understanding of this relation- 
ship, cost drivers must be identified and aggregated with 
respect to a specific output measure. The financial 
accounting structure at NPS was not intended to serve this 
purpose and thus our cost report attempts to correct this 
shortcoming by using available financial data to identify and 
monitor those cost drivers. 

In creating the framework for our report we use the term 
"costing" to denote the cost determination process. Before 
costing can begin, however, it is necessary that the purposes 
of cost information be clearly defined. Once the purposes are 
outlined, then the cost objectives, costing units, cost 
classifications, and the financial accounting data used to 


provide desired cost information can be specified. 


or OULTEUL UNIT 

The unit costing process is intended to determine the cost 
associated with producing a unit of output within an organiza- 
tion and therefore requires that the output be explicitly 
defined. The output should be directly related to the mission 
of the organization, that is, what the organization is 
intended to accomplish. 

Graduates have been mandated as the primary output for 
training commands and this is discussed in detail in Chapters 
iis and: LIL. However, NPS does more than produce graduates. 
The school also performs a number of other functions, such as 
faculty research, that do not involve the production of 
graduates. We will attempt to determine what these functions 
are and incorporate their related costs in our framework. 
Some of these functions may not lend themselves to quantifi- 
able measures of output and thus we may be unable to determine 
an output unit cost for them. However, our intent is to 
provide maximum visibility of the total costs of NPS opera- 
tions so that the school's fiscal resources can be better 


managed. 


Dew LHE RESEARCH QUESTIONS 
Several questions arise with regard to the implementation 
of unit costing at NPS. First, what expenditures should be 


included in the costs to produce graduates? 


Second, although the mandated measure of output for DOD 
training installations is graduates, how should the number of 
graduates at NPS be determined? As we will point out later, 
the school produces its graduates in an uneven flow due to 
varying curricula lengths and this must be accounted for in 
determining a graduate count for a given time period. 

Third, as previously mentioned, faculty research may be 
considered a primary function of NPS. Can the output from 
research be measured, and if so, can this be applied to NPS 
for the purposes of unit costing? 

Finally, the unit costing process at NPS’ requires 
translating existing financial accounting data into cost 
accounting data. The financial accounting system at NPS 
tracks expenditures within appropriation categories and is 
concerned with maintaining expenditures at or below authorized 
funded amounts. It does not, however, track the costs to 
educate students. Can the financial accounting system of NPS 


be adapted for the purposes of unit cost accounting? 


E. SCOPE AND LIMITATIONS 

Our framework attempts to utilize existing financial 
accounting data to determine unit cost at NPS, rather than 
developing a separate cost accounting system to capture the 
cost per graduate. Financial accounting requirements will 
remain after the implementation of unit costing and establish- 


ing a separate cost accounting system would be burdensome and 


eostly. Additionally, we did not have sufficient time to 
design a completely new accounting system and therefore 
confined our efforts to the use of available data from the 
school's financial accounting system. 

When we began our study we assumed that DOD and the 
Department of the Navy would have made more progress in 
delineating specific procedures for implementing unit costing 
at training facilities in general and NPS in particular. 
Unfortunately, this was not the case. The supplement to the 
Unit Cost Resourcing Guidance regarding training activities is 
still in work. Thus, in creating our framework we were forced 
to make a number of assumptions with regard to the collection 
of data and the format of our matrix. We address these 
assumptions in Chapters III and IV. The end result is that 
our cost report is an exhaustive "first shot" at implementing 
unit costing at NPS, and we make no claim that the cost per 
graduate determined in this thesis will match that determined 


by other official DOD means. 


es PREVIEW OF CHAPTERS 
A brief discussion of the remaining chapters is outlined 
below. 
1. Chapter II. Unit Costing in the Department of Defense 
This chapter provides a brief history of why and how 
unit costing is being implemented in DOD. The cUnLe. Cost 


Resourcing Guidance, which is the vehicle for implementation 


of unit costing, is reviewed. Also some of the pitfalls of 
unit costing are addressed, particularly with regard to the 
problem of measuring output from research. 
2. Chapter III. Methodology 
This chapter introduces our cost matrix and describes 
the research methods and techniques that were used to perform 
our field work. We discuss the mission and academic organiza- 
tion at NPS and our selection of cost objects. We also 
describe our sources of cost data and address how we 
classified costs. Finally, limitations on our cost data are 
addressed. 
3. Chapter IV. Completion of the Cost Matrix 
This chapter describes the step by step process we 
used to translate available financial data into unit cost 
accounting data. The completed cost report is presented and 
an estimate of the cost per NPS graduate is made. 
4. Chapter V. Summary, Conclusions and Recommendations 
In this chapter, our conclusions and recommendations 
are outlined. Suggested topics for further research are also 


discussed. 


fi) wit COS rInG IN THE DEPARTMENT OF DEFENSE 


A. INTRODUCTION 

The purpose of this chapter is to discuss the concept of 
unit costing and its implementation within the Department of 
Defense. We begin by defining unit costing and explaining the 
reasons for its implementation. Next, the accounting 
procedures of unit costing are introduced. This is followed 
by a discussion of how unit costing will affect budgets and 
funding for activities in the defense department. Finally, we 
Point -out Psome sof the shortcomings . of ~unlt costing and 
indicate where current instructions might be improved. 

It is important to note that unit costing is a very recent 
initiative for the Department of Defense. The final draft of 
the official guidance from the defense comptroller was 
released in October 1990. Thus, study of how to best initiate 


and utilize unit costing is ongoing. 


Bee WHAT IS UNIT COSTING? 

Unit costing is an initiative by the Department of Defense 
(DOD) to implement full cost accounting whereby data are 
collected to measure the total costs, or resources consumed, 
Be proaquce the product or Gutput of an activity. Total costs 
include all direct, indirect, and general and administrative 


expenses. The output, such as the number of graduates from a 


training activity, can be likened to a final cost object. 
Accurate determination of the total cost per unit of output 
for DOD activities is desired in order to conduct efficient 
budgeting (prediction of funding requirements based on 
expected workload) and resourcing (actual funding based on 


actual workload). 


C. WHY IS DOD IMPLEMENTING UNIT COSTING? 

The decline of defense budgets in the 1990's is 
inevitable. The diminished Soviet threat coupled with the 
need to curtail federal expenditures in order to reduce the 
budget deficit has placed pressure on DOD to significantly cut 
spending. Defense expenditures are typically reduced in four 
ways. First, the acquisition of new weapon systems may be 
scaled back or stretched out over a longer period of time. 
The idea is to spend fewer dollars on new systems each year. 

Second, a "vertical cut" can be made in the defense 
weapons inventory. Such a reduction involves the complete 
removal or retirement of a particular weapon system. Savings 
result from reductions in total required manpower and 
operations and maintenance expense. The decommissioning and 
"mothballing" of all Navy battleships is an example of a 
vertical spending cut. 

Third, a "horizontal cut" or partial removal of a system 
or funding for a program or programs may be made. The 


decision to reduce the active aircraft carrier fleet from 15 


to 12 ships is an example of a horizontal cut. Another 
example of this type of cut would be a reduction in funding 
Bot alreratt tlighnt hours. The net result is that pilots 
would fly fewer hours per fiscal year, and the government 
would save on fuel, Spare parts, and other related maintenance 
and operation costs. [Ref. l:pp. 3-4] 

Finally, defense expenditures may be reduced by making 
efficiency or productivity gains. The goal here is to 
eliminate waste and improve efficiency. The implementation of 
unit costing is designed to support this goal by enhancing the 
visibility of all costs that are incurred in the production of 
an output and to contribute to better management of scarce 
fiscal resources. Perhaps the strongest argument in support 
of unit costing is that such a system should encourage defense 
managers to scrutinize all costs in terms of the mission and 
output of an organization. In his guidance on unit costing to 
the military departments, the DOD Comptroller noted that: 

...unit costs will not directly provide a cost savings--it 
will help to better identify costs, but not eliminate them. 
However, recognition of total costs coupled with greater 
flexibility to manage costs provides the opportunity for 
improvement. [Ref. 2:p. 2] 
Thus, determining an accurate cost per unit of output will 
give managers a tool that will allow them to identify areas of 
their operations for improvement and more accurately measure 
subsequent improved efficiency. Additionally, unit costs will 


also serve aS resourcing and budgeting tools to aid in more 


accurately funding DOD activities in response to actual 


workload, and budgeting funds based on anticipated workload. 


This point will be addressed in more detail below. 


D. UNEP COSTING PROCEDURES 
1. Qutput Measures 

The DOD comptroller has categorized measures of 
activity outputs into two types, “primary” and “otvhere 
Primary outputs reflect the overall mission of an organiza- 
tion. For example, the Naval Postgraduate School exists to 
produce officer graduates with master's degrees to fulfill 
subspecialty training requirements of the Department of the 
Navy. Additionally, the school conducts significant faculty 
research that benefits the DOD and DON. Thus the primary 
outputs are twofold: graduates and research. Other outputs 
reflect tasks performed that are not in support of the primary 
mission. In the case of NPS, the school provides support to 
a number of tennant organizations that are not involved in the 
production of graduates with subspecialty codes of the conduct 
of research. Most notably these include the Defense Resources 
Management Education Center and the Fleet Numerical Oceano- 
graphy Center. Although a number of outputs may be identified 
for any activity, the sum of the costs of an organization's 
primary and other outputs should equal the total cost of 
operations. [Ref. 2:p. 5] 

A selection of DOD functions that have been targeted 


for unit cost implementation are listed in Table 2-1 with their 
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TABEE-"2= 1 


OUTPUT MEASURES =nOK SELECTED DOD FUNCTIONS 


Bune ction Output Measure 
Supply Depots Cost Per Item Received 


Cost Per Item Shipped 


Supply Operations Cost Per Gross Stock Fund Sale 
(Inventory Control Point) 
Military Recruiting Cost Per Contracted Enlisted 
Workyear 
Cost Per Medical Officer 
Recruited 
Cost Per Officer Candidate 
Recruited 
Military Training Cost Per Officer Candidate 
Graduate 


Cost Per Specialized Training 
Graduate 


Cost Per Undergraduate Pilot 
Graduate 


Cost Per Professional 
Development Education 
Graduate 


Cost per Recruit Training 
Graduate 
Commissaries Appropriated Funds Cost Per 
Dollar Sales 
Stock Fund Cost Per Dollar Sales 
Trust Fund Cost Per Dollar Sales 


Health Care Cost Per Medical Work Unit 


Note: NPS falls under the military training function, but 
produces Professional Development Education graduates only. 


al 


associated primary output measures. The identification oe. 
additional DOD functions and their outputs for implementation 
of unit costing is presently ongoing. [{Ref. 3] 
2. Cost Classifications 
a. Direct, Indirect, and G&A 

Included in the cost for each output are direct, 
indirect, and general and administrative (G&A) expenses. 
Direct costs are those costs clearly identified with a single 
Product of CculepuT. Indirect costs are those mission costs 
which benefit two or more outputs, but not all outputs, and 
cannot be clearly identified to a specific output. Costs 
which are incurred for the benefit of all outputs are G&A 
costs. These costs are essentially overhead because they 
cannot be reasonably associated with specific products and are 
allocated over all of the outputs. [Ref. 2:pp. 7-8] 

For example, a direct cost at NPS would be the 
cost of an instructor's salary. An indirect cost might be the 
expenditures necessary to support a computer lab that is 
available to all curricula for instruction or research, but is 
not used to support tennant activities. A G&A cost would be 
the cost of the base fire department since all of the school's 
outputs benefit from this service. 

b. Military Labor 

Although the costs of civilian labor has always 

been included in DOD accounting, budgeting, and resourcing for 


individual activities, the cost of military personnel has been 
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regarded, until recently, as "free." In other words, 
organizations using military personnel were not charged for 
their labor and had no responsibility to fund those personnel. 
Accounting, budgeting and resourcing of military pay has 
traditionally been addressed at the congressional appropria- 
tions level only. Since funding for military personnel was 
not within the control of individual organizations, there has 
been no incentive to evaluate alternative labor sources and 
their impact on total costs. LREE . 24: pcs | Simce* unit 
costing is aimed at enhancing cost visibility and capturing 
the total cost of producing an output, DOD guidance mandates 
identification and allocation of military personnel expenses 
for all DOD functions. Military pay may be classified as 
either direct, indirect, or G&A, depending upon an individ- 
ual's position in an organization and impact on specific 


outputs. Military pay expense is calculated as follows: 


MILPAY = Average Number of Assigned X Composite 
Expense Military Personnel by Paygrade Pay Rate by 
Paygrade 


The composite pay rate is a weighted average figure computed 
for every officer and enlisted paygrade by military service. 
Each military department in DOD has been tasked with 
developing pay rates by paygrade so that the rates include 
basic pay, retirement accruals, housing and subsistence 


allowances, special pay, incentive pay, and permanent change 


108) 


of station funding. In the Department of the Navy, NAVCOMPT 
Notice 7041, dated 10 December 1990, fulfills this purpose. 
As an example, assume that an activity uses the 
direct labor of one Ensign (0-1), two Chief Petty Officers (E- 
7), and five seaman (E-3) to provide an output. The military 
pay expense for providing this output would be calculated as 


follows: 


1 X Payrate (0-1) 
+ 

2 X Payrate (E-7) 
aa 

5 x Payrate (E-3 


Total Military Labor Expense 


c. Capital Budgets and Depreciation 

In addition to capturing the costs of military pay 
in the production of DOD activity outputs, unit costing 
mandates the inclusion of depreciation expenses as _ an 
operating cost for assets installed on or after 1 October 
1990. Capital investments are defined as items costing 
$15,000 or more with a useful life greater than or equal to 
two years and includes augmentation and mobilization stocks in 
supply operations and real property maintenance or improvement 
projects. [Ref. 2:p. 6] Land, however, is not subject to 
depreciation. 

Depreciation will be calculated on a straight-line 
basis. The cost of an asset will include the acquisition 


price plus any set-up’ costs. The service life is 
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predetermined by the asset's category. Salvage value is set 
at 10% of the initial capitalized amount unless purchasing 


activities determine that an alternative value is more 


appropriate. Table 2-2 is a listing of example asset 
categories and their approved service lives. [Ref. 2:pp. 13- 
14 | 

TABLE 2>2 


DEPRECIABLE LIVES FOR SELECTED CAPITAL INVESTMENTS 


Asset Category Max Useful Life 
Buildings 20 years 


(includes significant improvements) 


Structures and Facilities 20 years 
(e.g., fixed cranes or automated 
warehouse retrieval systems) 


Leasehold Improvements 20 years 
(includes modifications to leased 

buildings, structures or facilities 

that materially add to their lives, 

productivity or efficiency. Does 

not include routine repair or maintenance) 


Industrial Plant Equipment 10 years 
Office Furnishings and Equipment 10 years 
General Purpose Vehicles 5 years 
Automated Data Processing 5 years 


(Hardware and Software) 


Assets Under Capital Lease (see applicable 
Asset Category) 


bs: 


Depreciation expenses may be classified as either 
direct or indirect or G&A depending upon the specific use of 
the asset in producing outputs. For example, the acquisition 
of a wind tunnel for an aerodynamics laboratory at NPS would 
benefit students in the aeronautics department only. Thus, 
depreciation on that particular equipment item would be a 
Girect cost of producing graduates with an aeronautical 
engineering master's degree. On the other hand, the 
depreciated costs of expanding and upgrading the NPS library 
would be considered an indirect cost of producing graduates 
and conducting research in each academic department since all 
students and faculty would benefit to some degree from 
improvements to the library. Finally, the construction costs 
of a new parking facility that would benefit all persons 
working on campus would be depreciated as a G&A expense since 
all NPS departments and tennant activities would benefit. 

3. Cost Aggregation and Allocation 
The Defense Manpower Data Center (DMDC), located in 
Monterey, California, is the agency charged with managing the 
DOD unit cost data base. Historical accounting information 
from activities performing functions targeted for unit cost 
implementation is collected and placed in the following format 


for each identified output: ([Ref. 3] 
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Military and Civilian Labor Expense 
Direct 
indirect 


(ae) 


Non-Labor Costs 
Direct 
Pada irect 


(+) 


Allocated G&A Costs 


Total Cost 
Unteeecost = Total Cost = COSt 
Total Workload Unit 

in Units 


Allocation bases for indirect cost are left to the 
judgment of individual activities and we propose an indirect 
cost allocation scheme for NPS in detail in Chapter IV. 
However, the DOD unit cost guidance requires that G&A expenses 
be allocated on the basis of total personnel (military and 
civilian) associated with or assigned to producing an output. 
The guidance also indicates that further study of other 
possible G&A allocation bases is ongoing. [Ref. 2:p. 16] 

An analysis of historical data in the format described 
above will be used to establish unit cost goals for DOD 
activities. In the case of NPS, the school will be assigned 
a cost per graduate goal. This figure will be the mechanism 
used in budgeting for anticipated requirements and resourcing 


actual needs as discussed below. 
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Rie BUDGETING AND RESOURCING UNDER UNIT COSTING 

As previously mentioned, budgeting involves predicting 
funding requirements based on anticipated workload while 
resourcing is the actual allocation of funds based on actual 
workload. Workload refers to the total units or outputs 
produced over a given period of time--normally a fiscal year. 

Unit cost goals issued by the DOD comptroller are used in 
conjunction with anticipated workload to formulate activity 
budgets. For example, assume the cost goal for NPS graduates 
with degrees in management is $10,000 per graduate. Addition- 
ally, assume the school anticipates producing 100 graduates 
throughout the budget period. Thus the NPS budget for 
management graduates would be: 


cost xX predicted workload = 
Late 


$10,000 X 100 graduates = $1,000,000 

Graduate 
However, under unit costing, budgetary resources are "earned" 
only as workload materializes. In other words the obligation 
of funds may occur only in conjunction with actual outpaces 
In the above example if only 90 graduates were produced, the 
school would be permitted to spend only: 


5 10 OOo X 90 graduates = $900,000 
graduate 


Jos) 


Similarly, if 110 students were graduated, NPS would be 
allowed to obligate $1,100,000. 

Recall that unit cost goals are developed from 
historical cost accumulations and are not based on the actual 
current costs per output. Thus, if NPS spent $10,100 per 
graduate to produce 100 graduates, the school would still be 
permitted to obligate only $1,000,000. Pais spol vey “iis 
intended to encourage managers to control or more closely 
monitor cost drivers and highlights a critical difference 
between budgeting and resourcing under unit costing and the 
current DOD practice of "bottom line" budgeting. Bottom line 
budgeting allows managers a fixed amount of funds for use 
during a given period regardless of actual output. ifs fe 
workload does not materialize as predicted, then available 
resources are "fat" and there is no incentive to scrutinize 
Costs. (Ref. Isp. 1] This practice also encourages managers 
to seek the largest budgets possible to cushion periods of 
extraordinary activity. Unfortunately it seems this is 
reinforced in DOD in that often the most successful and highly 
rewarded managers are those who are able to secure the largest 
possible budgets. By contrast, unit costing is intended to 
support an environment that stresses a focus on total costs 


and rewards efficient management. [Ref. 4:p. 5] 
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ge DRAWBACKS OF UNIT COSTING 

Although unit costing is intended to enhance overall 
efficiency and encourage improved cost management, there are 
drawbacks which managers should understand. These drawbacks 
include the recognition of the relationship between variable 
and fixed costs, the impact of changing levels of output on 
consolidation, and finally, the treatment of activity outputs 
that do not lend themselves to quantifiable measure. 

1. Fixed Costs 

In the budgeting and resourcing example cited above it 


was assumed that total costs and workload are directly 


proportional. The implication is that all costs are treated 
aS variable. Managers must recognize however that the 
relationship between outputs is more complex. For example, 


assume a training activity had in the past executed a budget 
of $30,000,000 to graduate 2000 students. This yields a unit 
cost goal of: 


S 510s 0 OOr OO = $15,000 per graduate 
2000 Graduates 


Further assume that half of the $30,000,000 of prior spending 
represented fixed costs. If the workload of this training 
activity falls to 1000 graduates, current unit cost guidance 
requires a funding reduction from $30,000,000 to: 


$15,000 X 1000) Guaduateasme=—— o> COO coo 
Graduate 
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However, Since fixed costs remain unchanged, a reduction in 
output would cause the current actual unit cost to rise from 


$15,000 per graduate to: 


Fixed Variable 
15. 0G0,,000 + ee. 15,000, 000 = S22 2500 
1000 Graduates Graduate 


Thus, in order to cover all of the activity's cost, the level 


SEstunding should fall from $30,000; 000 to only: 


S22. 5 OW X 1000 Graduates = $22,500,000 
Graduate 
The difference of $22,500,000 - $15,000,000 = $7,500,000 


represents the funding shortfall that could occur if 
consideration were not given to the fact that fixed cost, 
within a certain range, will not change with output. (Ref. 
5:p. 2] This point is further developed in Figure 2-1. 
Consider the hypothetical situation depicted below in 


Figure 2-1. 
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Figure 2-1 Hypothetical Average Total Cost Curve 
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The average total cost (or unit cost) curve is U-shaped which 
depicts both the impact of fixed costs and the law of dimin- 
ishreturns on the unit cost. Within a certain range, fixed 
costs do not change as output changes. Thus, average fixed 
costs decline steadily with increases in output. This results 
in unit costs that are high for low levels of output and 
decreasing as output increases. This is the case for output 
levels of 500-2000 in Figure 2-1. However, costs per unit 
will decrease only to a certain level, as indicated at output 
2000. At this point the law of diminishing returns causes 
unit costs to increase since all available capacity has been 
utilized. At output 2000, employees, equipment, and 
facilities may be tasked to their maximum capable level. Any 
additional demand for output will require investment in new 
plant and equipment and hiring of additional employees. In 
turn, maintenance, repair, labor, and capital expenses will 
increase. Ultimately, this will result in increased fixed and 
variable costs. The net result will be an increase in average 
line cocte. (Ref. 6:pp. 20-21] The DOD Unit Cost Guidance 
acknowledges this situation and indicates that further 
research will be conducted to better identify and allow for 
the fixed component of total cost and the impact of 
diminishing returns. However, the Guidance also indicates 
that until the distinctions between fixed and variable costs 
are better defined, funding will fluctuate with workload as if 


all costs are variable. [(Ref. 2:p. 9] 
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2.) (Eeonsol ideation 

Implementing unit costing techniques may yield 
opportunities for cost savings through the consolidation of 
activities. For example, since both the Department of the 
Army and Department of the Navy conduct undergraduate 
meticopcer pilot Craining, 1t-might be cost effective to 
determine the cost per graduate of both training activities 
and then consolidate training at the activity exhibiting the 
lower unit cost. Conceptually, this idea has much appeal. 
However, a complete understanding of the behavior of unit 
costs with respect to output for each activity is required in 
order to make an optimal decision regarding consolidation. 

Consider the following hypothetical example in Figure 
2-2. Assume activities A and B produce a similar output and 
that A is smaller than B. Both A's and B's unit cost curves 


are shown in Figure 2-2. 
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Figure 2-2 Hypothetical Unit Cost Curves 
for Activities A and B 
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Further assume that both activities are producing Ll 
units. The total output for activities A and B is then L2. 
The unit cost for A is given by Ca. Similarly, Cb represents 
the unit cost for B. Considering output for each activity at 
L1 suggests that A is the more efficient organization because 
it has the lower unit cost. This may persuade managers to 
Gdisestablish activity B and increase the output of A to L2. 
While this will result ina lower unit cost of Ca', it is not 
the optimal solution. At L2, activity B yields the lowest 
cost per unit as indicated by Cb'. This is because A is a 
smaller activity than B and thus has less capacity to 
accommodate additional output. Thus, the point of diminishing 
returns is reached at a lower output for A than for B. [Ref. 
Os De 2] 

Failure to adequately investigate the behavior of unit 
cost functions can lead managers to make decisions which 
result in less than optimal results. The point here is that 
the manager must know how unit costs change for each activity 
in question when considering consolidation. The unit cost 
guidance does not address this issue, but it could be improved 
by including examples similar to the economic analysis 
presented above. Training for senior DOD managers would also 
help ensure broad recognition of this potential shortcoming in 
the use of unit costing. Additionally, it may be appropriate 
to task DMDC or commission studies to determine unit cost 


curve approximations for various DOD activities through 
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statistical analysis. Improvements to the Unit Cost Guidance, 
training, and statistical study of activities will better 
enable DOD managers to effectively utilize unit costing. 

3. Output Measures that Cannot be Easily Quantified 

The DOD unit cost guidance hints that there are 
functions for which a specific output is difficult to define 
but does not outline adequate methods to identify and measure 
"non-standard" output. Non-standard output can be defined as 
output which is not easily measured quantitatively, and can be 
manifested as both "primary" and "other." Activities whose 
output 1S considered non-standard present problems to managers 
who must decide how output is to be measured and utilized for 
budgeting and resourcing. 

The best example of a function with non-standard 
output is research and development. Although the mandated 
primary output at NPS is graduates, faculty research must 
certainly be considered a primary output. In terms of unit 
costing this raises two questions. First, should research be 
subject to similar unit costing measures as functions with 
easily quantifiable outputs? Second, if so, how can these 
outputs best be measured and used for budgeting and 
resourcing? 

Attempting to measure research output presents certain 
problems. Participants in research, by nature, are interested 
in pursuing knowledge without being bound by budgetary 


restrictions or performance measurements. Ideally researchers 
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want to perform in a "no questions asked" environment. ([Ref. 
7:p. 33] However, the drive for greater DOD efficiency makes 
this ideal environment for researchers more difficult to 
provide. 

This problem has been addressed thoroughly in civilian 
industries. Hajime Mitarai, Research Director for Canon 


Incorporated, expressed a view shared by many researchers. 


There is so much talk about how to manage researchers...and 
how to maximize return on investment. That's baloney. 
Researchers know what to do. You can give [research] 
managers a mission, but all you can do as manager is provide 
a good environment and trust your researchers. {Ref oie. 
Sou 


At General Motors efforts have been made from time to 
time to measure research performance with return on investment 
criteria. Said GM's vice president for research Robert A. 
Frosch, 

We twice tried to estimate the return on investment of the 
research lab by trying to identify things transferred to the 
rest of the company that provided dollar benefits. Most 
turned out to be cost savings but some we couldn't get data 
on. Still, the ones we couldn't get yielded a very large 
return on investment. [Ref. 7:p. 34] 

Developing a standard measurement that can be used 
universally seems to be elusive. Ian Ross of AT&T Bell 


Laboratories stated, 


It's difficult to measure the payoffs for research because 
they are so large and come so much later, as was the case 


with transistors. With really good basic research, you're 
limited in the number of people who can do it, say, one or 
two rather than 10. So the payoff is tremendous when you 


have a hit. [Refs 7:5. 349 
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He added, "We evaluate R&D qualitatively and_= semi- 
qualitatively, rather than by normal financial return on 
investment criteria." 

Despite a general feeling that research may not best 
be measured quantitatively, DOD managers may be forced to do 
so to satisfy DOD unit cost budgeting and resourcing goals. 
The task becomes one of finding appropriate measures. 1a) 
academia, one widely recognized method of evaluating 
individual output is by tallying published work. The question 
arises though, how can the significance of published work be 
evaluated quantitatively? 

S.J. Liebowitz and J.P. Palmer attempted to answer 
this question by developing a model which first rated the 
journals in which an economic academic's work would appear. 
Their model works in the following way. Economics journals 
are ranked in order, by the total number of citations that 
authors make to those journals in their published work. The 
journals used in ranking are almost all of those which might 
be used by academic economists. In essence, the rankings 
reflect a journal's accumulated impact on current authors. 
Petwn7S:p. 77) 

To illustrate, in 1980, The Journal of Economic 
Literature may have been cited a total of 100 times in 
published work in all other relevant economics journals. Thus 
it would receive a score of 100. The Journal of Political 


Economics may have been cited 74 times and would receive a 
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relevant score of 74. Using the relevant scores, Journals can 
then be ranked in order. Table 2-3 provides a partial list of 
journals ranked by Liebowitz and Palmer in 1980. It is 
important to point out that the description of the Liebowitz/ 
Palmer model presented above has been simplified for the 
purposes of this paper. The authors discuss additional 
considerations that went into designing the model such as the 


relative age and the "fit" of some of the journals (i.e., Yale 





Law Journal) within the economic community. 


TABLE 2ie3 


IMPACT OF JOURNALS' RANKINGS BASED ON CITATIONS IN 1980 


Rank Journal Citations 
A American Economic Review 100208 
ey Journal of the American 

Statistical Association 81m 
Sue Journal of Political Economy 78.45 
4. Econometrica 71.5 
oe Yale Law Journal 5 Oe 
6. Review of Economic Statisticians 39 202 
ies Journal of Finance 31.93 


Now, given quantified values for the journals, an 
association with an academic's published work can be made. A 
weighted average of the total of work published by a 
researcher is one approach. For example, if a researcher had 
two articles published in the Journal of Finance, and one 


article published in the American Economic Review, using 
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values from Table 2-3, a weighted average attributable to the 


researcher's published work could be calculated as: 


100.00(.33) + 31.93(.67) = 48.41 


In the Same manner, the work of all reSearchers could be 
measured, thus providing a means of quantifiably ranking their 
work. Additionally, this information could be aggregated by 
academic departments and reviewed over time to gauge 
fluctuations in output. Fluctuations in output could then be 
used to budget and resource research functions. 

This example, of course, only addresses a possible 
method to measure and ultimately budget and resource research 
functions at an academic institution. The Unit Cost Guidance 
does not specify a measure of output for activities that 
conduct research and a more complete discussion of the 
measurement of research output is beyond the scope of this 
thesis. In the following chapters we seek to identify to the 
total costs of instructing students and conducting research at 
NPS. However, we will estimate the cost per output of 
instruction only since we do not have a clear output unit for 
research. 

In closing this chapter we comment on our selection of 
an appropriate instruction output measure for NPS. Recall 
from Table 2-1 that the mandated output measure for training 
activities iS number of graduates. However, measuring the 


number of graduates at NPS is difficult in that the academic 
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programs that produce graduates vary in length. For example, 
most management curricula last 18 months, but engineering 
curricula can last two and a half years or more. Thus, 
counting the number of graduates in a given year would not 
accurately reflect the workload in that year. Since academic 
curricula are of varying length, simply counting the number of 
graduates would either understate or overstate the actual 
workload. For this reason we elected to measure graduate 
output on the basis of average number of students onboard per 
year. We recognize that such a measure is a surrogate for the 
DOD specified output, but we believe this technique more 
accurately reflects the school's workload. To determine 
average students onboard we will sum total students onboard 
per quarter over the course of a fiscal year and divide by 
four. At the end of Chapter IV we use available data to make 
this calculation and estimate of the cost per "graduate" 


(1.e., average onboard student) for instruction. 
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ti. OME THOpOLOGY 


A. INTRODUCTION 

The focus of our research is the translation of current 
financial accounting and statistical data at NPS into a format 
Suitable to support the objectives of unit costing; speci- 
fically, maximum cost visibility and determination of the cost 
per graduate student. In doing this we studied relevant 
literature, conducted field research, and interviewed key 
personnel. In this chapter we discuss the development of a 


framework to provide maximum cost visibility at NPS. 


Eeeeonts: COST REPORPING 
Exhibit 3-1 1S an example of an actual unit cost report 
issued by DMDC for an unnamed DOD facility. Note that costs 
are separated into ieee non-labor, and G&A. Also note that 
labor and non-labor costs are subdivided into direct and 
indirect components. Recall from Chapter II, Table 2-1, that 
military training activities within DOD are categorized by 
output, namely graduates from recruit training, specialized 
Shall) training, officer acquisition, flight training; and 
professional development education. Note that these 
categories are the cost objects! listed in the left most 
‘A cost object, or objective, is any end or entity to 
which a cost is assigned. This may be a product, output, or 


department. We use the terms "object" and "objective" 
interchangeably. 
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column of Exhibit 3-1. Thus, for the installation depicted in 
this exhibit, all costs are collected by the specific military 
training functions that are conducted. 

The Defense Manpower Data Center has yet to generate a 
Die cost repore for NPS similar to Exhibit 3-1. However, 
according to representatives from the SECDEF Unit Cost Task 
Group such a report would assign all costs (labor, non-labor, 
G&A) to only one cost object, namely, professional development 
education.’ titer as @the only typeof military training 
conducted by NPS. Clearly, this limited breakdown of 
information would not be useful to NPS management because it 
would not provide detailed visibility of cost by school 
Punecaon . Thus, our objective is to formulate a matrix 
Similar to Exhibit 3-1, but with a more detailed and useful 
set of appropriate cost objects. Additionally, we must 
examine available labor and non-labor fiscal data and 
determine which costs are direct, indirect, and G&A, and 


decide how they will be assigned to cost objects. 


Gwe COsoT OBJECTS AT NPS 
As noted above, the Naval Postgraduate School conducts 


professional development education. However, the school does 


“From an interview conducted in March 1991 with Ms. Susan 
Grant, Office of the Secretary of Defense (Comptroller). 
(Ref. 9] Ms Grant is the chairperson of the task group 
assigned to write the Military Training Appendix to the Unit 
Cost Guidance. 
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more than educate DOD personnel as indicated in the School's 
mission statement: 
The Naval Postgraduate School exists for the sole purpose of 
increasing the combat effectiveness of the Navy and Marine 
Corps. It accomplishes this by providing post-baccalaureate 
degree and non-degree programs ina variety of subspecialty 
areas not available through other educational institutions. 
The school also supports the Navy through continuing 
programs of naval and maritime research and through the 
maintenance of an expert faculty capable of working in, or 
as advisors to, operational commands, laboratories, systems 
commands, and headquarters activities of the Navy and Marine 
Corps. PRet. 710] 
Thus, the primary mission of NPS is composed of two parts: 
instruction of students and faculty research. Additionally, 
as mentioned in Chapter II, the school provides goods and 
services support to 14 tennant activities as a secondary 
mission. These activities are listed in Table 3-1. 

Since the school's mission is essentially threefold, i.e., 
instruction, research, and tennant support, a framework 
Similar to Exhibit 3-1 should depict each of these as cost 
objects. In other words, costs should be collected in a 
manner that clearly shows how much is being spent on each of 
the three aspects of the school's mission. However, in the 
case of instruction and research a further breakdown is 
desirable in order to provide greater cost visibility. 
Specifically, it would benefit school managers to know how 
much was being spent on instruction and research in each 
academic discipline. Thus, in terms of research and 


instruction, cost objects should be set forth in a manner that 


best reflects specific areas of academic endeavor. In the 
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Ai odo Be OS a | 


NAVAL POSTGRADUATE SCHOOL TENNANT ACTIVITIES 


ACEIVICY Abbreviation 
Defense Manpower Data Center DMDC 
Dental Branch Clinic Dental 
Defense Investigative Service Dis 
Defense Resources Management 

Education Center DRMEC 
Fleet Numerical Oceanography Center FLENUMOCEANCEN 
Naval Medical Detachment NAVMED 
Naval Reserve Center NAVRESCEN 
Naval Oceanographic and Atmospheric 

Research Laboratory NOARL 
Naval Security Group NAVSECGROUP 
Naval Investigative Service NIS 
Naval Telecommunications Center NTCC 
Defense Personnel Security Research 

and Education Center Perserec 
Personnel Support Detachment PSD 
TRADOC Analysis Command TRADOC 
next paragraphs we discuss the organization of academic 


pursuits at NPS, our selection of cost objects, and introduce 


Sie COSt ViISibility matrix. 


1. Academic Organization at NPS 


As reflected in the mission statement, the school 
exists to conduct instruction and research. The need for 
instruction springs from the existence of military billets 
that require graduate level education for successful 
performance. These billets are identified by Department of 


the Navy (DON) subsSpecialty codes. Thus, subspecialty codes 


bee) 


identify the skill areas necessary to meet’ billet 
requirements. They also represent areas of study and research 
that are of greatest interest and benefit to the Department of 
the Navy. The Naval Postgraduate School administers specific 
academic curricula to ensure that subspecialty code skill 
training requirements satisfy DON requirements. Graduate 
degrees, which essentially indicate the completion of 
subspecialty skill training, are awarded by curricula. Table 
3-2 lists the curricula administered at NPS, their associated 
subspecialty codes, and degree offerings. 

To support course work in the various curricula, 
faculty at NPS are organized by academic department and in 
some cases by academic group. Each of the 11 departments 
represents an essentially separate academic discipline. An 
academic group is a less formal organization than an academic 
department. There are four academic groups and each is an 
interdisciplinary association of faculty that has administra- 
tive responsibility for the academic content of curricula that 
have unique requirements. For example, the Space Systems 
academic group has administrative oversight of the Space 
Systems Operations and Space Systems Engineering curricula. 
However, each professor serving in an academic group has an 
appointment to one of the academic departments. Thus, faculty 
promotions and salaries are administered at the department 
level only. According the Director of Academic Planning, each 


academic group is paired with a "parent" department on the 
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TABLE 3-2 


CURRICULA ADMINISTERED AT NPS 


Cis eu Lum 
Title 


Operations Analysis 
Operational Logistics 


vwolint Command, Control 
ama. Communications (C3) 


Space Systems Operations 


Computer Systems 
Management 


Computer Science 


Meteorology 
Air-Ocean Sciences 
Operational Oceanography 


Advanced Science 
(Applied Mathematics) 


Oceanography 
Hydrographic Science 


Antisubmarine Warfare 
Systems 


Weapons Systems Eng. 


Weapons Systems Sciences 
(Physics) 


Nuclear Physics 
(Weapons & Effects) 


Underwater Acoustics 
Naval/Mechanical Eng. 
Electronic Systems Eng. 
Space Systems Eng. 


Electronic Warfare 
Systems Eng. 


Subspecialty 


Code 
XX42P 
XX43P 


XX45P 


XX/76P 


AAIJOP 
AKO EE 
AX48D 


XX47P 


AX49P 


XX41P 


XX49D 


NONE 


XX44P 


XX61P 


XX63P 


XX67P 
XX56P 
XX5S4P 
KAD Oe 
XX77P 


XX46P 


oii 


Degree 
MS Operations Research 


MS Operations Research 


MS Systems Tech. (C3) 


MS Systems Tech. 
(Space Sys. Ops.) 


MS Information Systems 
MS Computer Science 


PhD Only for USN 
Officers 


MS Meteorology and 
Physical Oceanography 


MS Meteorology and 
Physical Oceanography 


MS Applied Mathematics 


PhD Only for USN 
Officers 


MS Hydrographic 
Sciences 


MS Applied Science 


MS Eng. Science 
MS Physics 


MS Physics 

MS Eng. Acoustics 
MS Mechanical Eng. 
MS Electricalring: 


MS (Various) 


MS Systems Eng. 


TABLE@S=2 S(GCNTINUED) 


Curreleuim 
Title 


Electronic Warfare Sys- 
tems for Allied Officers 


Communications Eng. 
Aeronautical Eng. 


Aeronautical Eng. 
Avionics 


Telecommunications Sys- 
tems Management 


National Security Affairs 
(Middle East, Africa, 
South Asia) 


National Security Affairs 
(Far East, Southeast 
Asia, Pacific) 


National Security Affairs 
(Europe, USSR) 


National Security Affairs 
(International Org. & 
Negotiations) 


National Security Affairs 
(Western Hemisphere) 


National Security Affairs 
(Strategic Planning, 
General) 


National Security Affairs 
(Strategic Planning, 
Nuclear) 


Trans. Logistics Mgt. 
Trans. Management 
Acquisition & Cont. Mgt. 
Systems Inv. Management 
Intelligence 

Mat. | LOG. sup ligt. 
Financial Management 


Manpower, Personnel 
& Training Analysis 


Subspecialty 


Code 


Axo P 
nan? LP 


AX72P 


XX82P 


oo 2 LP 


were 


AXZ4P 


».O OAey 


AX23P 


XX26P 


ON 
1304P 
AK SOP 
1306P 
ils Oe) = 
wn 
> OO MSA 
OSG) LES 


) Oia) 


38 


MS 
MS 
MS 


MS 


MS 


Degree 


Systems Eng. 
Electrical Ener 


Aeronautical Eng. 
Aeronautical Eng. 


Telecommunications 


Systems Management 


Nat. Sec. Affaire 


Nat. Sec. Affairs 


Nat. Sec. Affarze 


Nat. Sec. Affairs 


Nat. Sec. Affaiges 


Nat. Sec. Affairs 


Nat. Sec. Affairs 
Management 
Management 
Management 
Management 
Nat. Sec. Affairs 
Management 


Management 


Management 


basis of faculty department assignments. We did not 
investigate the appropriateness of the "parent" assignment, 
but for ease of data collection we followed this identifica- 
tion of academic groups with academic departments. Table 3-3 
lists the academic departments at NPS and indicates academic 


group-department associations. 


TABLE  3<3 


ACADEMIC DEPARTMENTS AND RELATED ACADEMIC GROUPS AT NPS 


Academic Related Group Department 
Department Academic Group Code Code 
Aeronautics and 
Astronautics AA 
Administrative 
Sciences Command, Control 

Communication (Joint) CC AS 
Computer Science ES 
Electrical and 
Computer Eng. Space Systems SP EC 
Math MA 
Mechanical Eng. ME 
Meteorology MR 
National Sec. 
Affairs Electronic Warfare EW NS 
Oceanography OC 
Opns. Research Anti-Submarine 

Warfare AW OR 
Physics PH 


2. Selection of Cost Objects 


Recall that cost objects should reflect each of the 


three aspects of the school's mission (i.e., instruction, 


Sie, 


research, and tennant support) and that a further subdivision 
of cost objects for instruction and research is desirable. 
Ideally, the subdivision cost objects for both research and 
instruction should be the individual academic curricula since 
graduate degrees and subspecialty codes are awarded on this 
basis. Additionally, research in these specific subject areas 
is of interest to the Navy. Thus a delineation of cost 
objects on the basis of curricula would be very much in 
consonance with the execution of the school's primary mission. 
However, the accounting system at NPS does not collect or 
assign costs on the basis of curricula. Instead, academic 
endeavors are controlled and funded through academic 
departments. In turn each academic department may support one 
Or Imere “curricula. For example the Math department 
administers only one curricula, but the Administrative 
Sciences department administers nine. Since data are readily 
available for each academic department, we selected them as 
Subdivision cost objects to provide greater cost visibility 
for the primary mission areas of instruction and research. 
Tennant support, as a secondary mission cost object is not 
further subdivided. In the next paragraph we introduce our 
framework for improving cost visibility. 
3. The Matrix 

Figure 3-1, hereafter referred to as the "matrix," is 

the framework we adopted for providing maximum cost visibility 


to support the objectives of unit costing. Compare the matrix 
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to Exhibit 3-1 and note that the cost classifications for the 
columns are identical. Further note that the cost objects are 
listed in the left-most column of the matrix. These reflect 
the three mission areas and subdivision of the instruction and 
research missions by academic department. (See codes in Table 
3-3). 

The numbers in the matrix we call blocks. Notice that 
certain blocks represent a particular classification and type 
of cost. For example, blocks 1 through 11 represent the total 
direct civilian labor costs for instruction and provide 
visibility of these costs in each academic department. Our 
objective in Chapter IV is to utilize available NPS fiscal 
data to fill in each block. Once the matrix is complete we 
use the aggregated data in conjunction with our determination 
of average onboard students to estimate the cost per graduate. 
Before we proceed, however, some preliminary comments 
regarding our sources of fiscal data and our assumptions are 


necessary. 


De COST CLASSIFICATIONS AT NPS 
1. Direct, Indirect, and G&A Costs 
Having selected our cost objects, we examined the 
fiscal system at NPS in order to identify and classify cost 
data as direct, indirect, and G&A. Recall, from Chapter II 
that direct costs are those which are clearly related to a 


Single product or mission output. Indirect costs are related 
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TOTAL 


to some but not all mission outputs, and G&A costs are 
incurred for the benefit of all mission outputs. [In light of 
our selection of cost objects, we further define a direct cost 
as one which can be clearly related to a specific academic 
department for either instruction or research or both. 
Indirect costs are those which may be related to the mission 
areas of either or both instruction and research, but cannot 
be assigned to a specific academic department. G&A costs are 
those incurred to the benefit of instruction, research and 
tennant support. Clearly, indirect and G&A costs will have to 
be allocated to the academic departments. We discuss the 
methodologies for this in Chapter IV. 

As mentioned previously the accounting system at NPS 
was not designed to implement unit costing or support 
aggregation of data ina format similar to our matrix. Thus, 
our task was to apeh aes enels data as are available, classify 
as direct, indirect, or G&A, and allocate to our cost objects 
aS appropriate. 

2. Sources of Cost Data 
Fiscal planning and control at NPS is’ conducted 


through central military and civilian administrators known as 


line managers. Each line manager has responsibility for a 
specific area of school operations. Fiscal data is thus 
aggregated by line manager. Since we define direct costs as 


those costs which can be clearly associated with a specific 


academic department for research or instruction, our task was 
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to classify the expenditures of individual line managers as 
either indirect or G&A. In the following paragraphs we 
identify each of the nine line managers (LM) and classify the 
costs of their operations. We should note here that some 
components of the line manager organization described below 
were introduced in October 1990. This caused some 
complications in extracting cost data. We discuss those 
difficulties at the end of this chapter. 
a. LM 00: Office of the Superintendent 
The Superintendent is responsible for the overall 
conduct of all three school mission areas and thus has an 
impact on instruction, research, and tennant’ support. 
Accordingly, the costs associated with LM 00 are considered 
G&A. 
b. LM 01: Office of the Provost 
The Provost oversees all academic activity at NPS 
and thus has an impact on the instruction and research mission 
areas. However, he is not involved in tennant support 
activities. Therefore, LM 01 costs are classified as indirect 
and will be allocated to academic departments for both 
instruction and research. 
c. LM 02: Director of Resource Management 
This office is responsible for overall management 
of the school's fiscal resources. All three mission areas 
benefit from the services provided from LM 02 and thus these 


costs are considered G&A. 
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ad. LM 03: Director of Students and Programs 
Overall management of curricula and supervision of 
students is conducted from this office. THUS, LEM 103. 1s 
concerned primarily with the instruction of students and has 
little to do with research. Therefore, costs associated with 
Gitc Office are Considered indarect for instruction only. 
e. LM 04: Director of Military Operations 
The Director is essentially the commanding officer 
of the physical installation at NPS and is responsible for 
providing support functions such as public works, supply, 
police and fire departments. These functions benefit all 
mission areas and thus the costs for LM 04 are considered G&A 
Since they are incurred for the benefit of all outputs. 
f. LM 05: Dean of Information/Computer Services 
The Dean administers all data processing conducted 
by the NPS computer center. Additionally, he is responsible 
for overseeing the school's library. The school's mainframe 
computer is used to support academic work, but is also 
extensively utilized by many tennant activities, most notably 
DMDC. The library obviously supports academic instruction and 
research, but is also available for use by tennant activities 
such as DRMEC. Since LM 05 benefits all three mission areas, 
the costs associated with this office are considered G&A. 
g. LM 06: Dean of Instruction 
Effective October, 1990, this office controls 


scheduling functions related to the instruction of students 
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such as admissions, the registrar, and course scheduling. 
Since LM 06 costs relate only to the instruction mission area, 
we consider them to be indirect costs to be allocated to 
academic departments for instruction only. 
h. LM 07: Dean of Faculty and Graduate Studies 

The Dean is responsible for overall control of 
academic department personnel workload and tracks how much 
time is devoted to research and instruction by academic 
department. As will be seen in Chapter IV many of the costs 
associated with LM 07 may be classified as direct since these 
costs can be clearly associated with specific academic 
departments for instruction and research. However, the costs 
of the Dean's immediate office cannot be clearly associated 
with individual academic departments and are thus allocated as 
indirect costs to instruction and research. 

i. LM 08: Dean of Research 

Effective October 1990, the Dean's position was 
created. This office controls assignment and funding of 
research projects. This includes both direct funded research 
through NPS funding and reimbursable research paid for by 
research sponsors. Since costs in this office are related to 
only one mission area, we consider them indirect and will be 


allocated to academic departments for research only. 


46 


oo) eimatatienssoneCose) Data 
a. Fiscal Year 90-91 Data Sources 

To the extent possible we used FY90 fiscal 
documents to extract cost information in completing the 
matrix. However, as will be seen in Chapter IV we used FY91 
projected labor expenditures for non-faculty labor data in 
order to reflect the line manager organization that became 
effective in October 1990. The impact of the new line manager 
scheme was to create separate Deans of Instruction and 
Research. We felt it necessary to show how cost data for 
these two new line managers could be extracted and 
incorporated in the matrix. Had we used FY90 data exclusively 
we could not have separately identified labor expenditures 
associated with IM 06 and IM 08 in their present 
Smeganizgational form. We recognize that this incongruity 
taints the determination of an accurate historical cost per 
graduate for FY90, but we felt it was more important to 
demonstrate how the costs of all current line managers would 
be incorporated in completing our cost matrix. The various 
reports which served as sources of data will introduced in 
Chapter IV. 

b. Capital Budget 

As of June 1991 construction continues on various 
campus buildings. Ideally, we should incorporate the 
construction and subsequent depreciation costs of qualifying 


improvements in our cost matrix, but due to limitations of 
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time and available data we elected not to explore this issue. 
We do, however, recommend it as a topic for further research 
in Chapter V. 
c. Reimbursables 

An emerging trend in DOD is the increased reliance 
on reimbursement agreements to cover the costs of support 
funectiens. Ideally, for example, NPS should be fully 
reimbursed for the cost of providing support to each tennant 
activity. While this is not yet the case, NPS is reimbursed 
for some of its support work. The remaining portion is han- 
dled through direct funds available in the NPS budget. lLike- 
wise, NPS should pay for goods and services provided by other 
activities such as PSD. However, this would require PSD to 
determine the full cost of its services and bill service users 
accordingly. Additionally, faculty research is moving towards 
greater reliance on reimbursement agreements. In such an ar- 
rangement the sponsoring government agency would reimburse NPS 
for all.~costs Keener with a particular research project. 

The difficulty we encountered in dealing with 
reimbursables lies in the question of their impact on the cost 
per unit of output. For example, if the school is completely 
reimbursed for the completion of a given research project, 
does the addition of that project change the school's cost per 
unit of conducting research? Consider the case of 
instructing foreign national students. Benefiting foreign 


governments pay for the costs of instructing their citizens at 
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NPS. This reimbursement money is known as Foreign Military 
training (PMP) Since the school is reimbursed for these 
costs in advance, does the matriculation of additional foreign 
students alter the true cost per graduate with respect to the 
school's direct funded budget? 

In our opinion we could not adequately explore 
this topic in the time available to complete our research and 
therefore confined our study to direct funded (1.e., appropri- 
ated) monies. The only exceptions to this were reimbursable 
research labor and that portion of instruction labor funds 
that were supported by FMT. According to the Director of 
Academic Planning, the data we gathered on the instruction 
component of faculty salaries contain FMT funds. However, we 
were unable to determine what percentage of instruction funds 
were composed of FMT dollars and thus were unable to delete 
those dollars from the coca 

In the case of reimbursable research labor, we 
were able to separately identify and associate these funds by 
academic department. However, had we extracted the reimbursa- 
ble portion of total research labor, the ratio of faculty 
effort devoted to research versus instruction would have been 
misstated. As can be seen in Chapter IV, this would have 
biased our indirect cost allocation scheme towards 
Piseruct lon. In light of these difficulties, we recommend 
study of NPS reimbursables, to include FMT, as a topic for 


further research in Chapter V. 
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IV. COMPLETION OF THE COST MATRIX 


In this chapter we use available fiscal data to complete 


the unit cost matrix. Our approach involves four major sec- 
tions. First, we discuss and identify direct labor and non- 
labor costs. Second, we address indirect costs. We do this 


by explaining our allocation scheme then identifying and allo- 
cating indirect labor and non-labor costs respectively. Thus, 
we discuss, identify and allocate G&A costs. Finally, we 


determine a cost per average onboard student for instruction. 


A. DERE CrseOsTs 
1. Direct Labor Costs 

Direct labor costs are represented by the salaries of 
personnel whose efforts can be clearly identified with the 
production of graduates and the conduct of research in each 
academic department. These personnel include civilian 
faculty, military instructors, lab technicians, and academic 
department clerical personnel. We first identify the portion 
of civilian salaries related to instruction. 


a. Blocks 1-11: Civilian Direct Labor Costs for 
Instruction 


Exhibit 4-1 is the completed fiscal year '90 
(FY90) faculty budget plan. This document (and Exhibits 4-2, 
4-7, and 4-8) was obtained from the Director of Academic Plan- 


ning at NPS. As indicated, a breakdown of civilian faculty 


50 


OOZOCOSS Lorvdet COLSTOLT 9479805 


rS08tt 

9L9009T 
OFOZZTT 
ILCvorl 
{ZOTLS 

TBS LEZ 
Lac 79h 
F9ZLICE 
veceetc 
bor teor 
LELSSST 
CTb08ZT 


0 
b70991 
00066 
CIBLOF 
Z999TT 
86 66fZ 
601802 
vorczt 
Te29te 
FBiS08 
yS8Ze1 
ChL80T 


ySoatt 

LOWStet 
Of0L90t 
piSoott 
79f418 

GCSSEIZ 
SLT eI el 
poste rt 
{Soccst 
GTOLEIZ 
CLEC TPT 
OLITLIT 


Wi0l (we IML BIG 


0 

W¥G07S 
LLT9¥6 
CbLOLP 
CoSS0r 
b96SL 
L6SLSP 
BLZTOC 
8tr20¢ 
IIEZ09 
TZOTZZ 
b9TL4E 


Lud 


S7vOLaTT 


SOBtT 
OF0ZTS 
CLe02S 
TL6C8 
{L180 
9¢60acT 
$9S900T 
L7S7h6 
GLIPZET 
£00802 
PAS 1ST 08 
TSPbLL 


Grv09 


‘Sivrploe Wl Soxtuol 
otuopeoy Aq eqeq Azetes AQTnoes 


"9/7 °6T JO SZSOD 4TyFeueq SsbutazAyZ sepnpTouT 3ou Op sernbty 


MOLLVTI3/M¥ Td L3SGNE Ob-Ad 


*jusuqrtedag 


I-b 4Tqtuxg 


Ser] 


-yoreaesed oeTqesianquitez 
ybnoiy} pepuny sotazertrs JO uoTAAOG Rey sozeotTpuT pue ,Yyoreessy eTqesanquitey, = Lua 


“jobpng yorzesssoy 


SIN ouq Aq popunz setaeTes JO uotz#A0d AZeyR sezeodTpuT pue ,YyorTeoessy Jooitd, = Lud 
-UOTJONAASUL OF poReTOT SotTseTes yo uoTtTz#I0dG yey sezeoTpuT pue ,yoesL FOStTA, = LL 

ATA orortcr _ Gb2Z08 reteegy 101 4003 

Lezzzi I¢Sopor. onesies TG LOL ¥td 

ceaceet rocecez oBrtey rLb902T 9662782 ccagse  ptceett 90192 Ctyee  ZzH0cT 4998882 TLOL 

0 bTLbz 0 0 £2662 0 0 C7662 0 0 ggegZ 4¥S AY ¥C0 

Ard 44 ctees © osezst = 12098T L90ry = SGOLOT. « SPSTLZ BLrat = LEOBET. «2TG31Z TW 69 

002095 + 900T0T qe2LT —OLBLIT = LORET Cze9e = TROBLT rtL9ZT Troe = 9L6BZT~—LTOSGT nv3I0 99 

GZIOME © S9¥6T bBbly © AYLLZT —096S8T ZySb = BMOZOT§«EFBEZ v9 = OOZTOT «= ¥9980Z Ou3y 19 

QLPITT 920201 e7e9e —«T9TOOT = wabCTT GBLzz LH NGOS ZirS) | «GLE96 = (NBL 4ORLIN €9 

VRIES O1se9 —swewa = IScTSe pict? = ZL Segue (SoS OTSH4T = voc Lor 393 29 

BeISzt — SHILTZ gzsas = 9bILH «SZ T09Z acGcc MOPCZT «= 088Z9Z oozes 29ST = 962797 Saud 9 

coco? = wee TZ gacat = bese = S90 Kz rerat, = TNLSy 989292 n2702 GMBH CSL VEZ YSN % 

Creret — OSTsuzZ acoazt Beate = BT LZ ULIZLbtOI: etree qty — OLTIST. «Ot ReTE 40 $6 

SLIT 1Sh9TS AS eS (oBcL © $0098 = 6BG09 yaro? © PaZTST —bPbOGF S¥ ¥S 

Tals LTBRGE Byte, §=—SBBHZ = «LOT LIZ (G0zZ —TSTSH HOLL LOVE = SOS ELBA HLYW £5 

$789 WBL8TZ roriZ — BBLLOT «ST 9L8T azrsZ LBZ LTGONZ robez = -ISZT-FLTZIT $J 2S 

szItty 0 aztoty «Leet =e Tete 0 0 gorsor 0 0 OBTSOr 0 0 oatsor 0 Leet TTbaTT miudy 10 

nd rid TWS ta cd ocws a am du SC a 
y uo ¢ uo z ui0 Talo 


—4 
LO) 


labor costs is given by academic department for direct teach- 
ing (i.e., instruction) and research. This breakdown is 
determined from data collected by each academic department 
chairman who tracks the amount of time assigned faculty spend 
instructing and conducting research. Note that the tabulated 


costs do not include civilian faculty fringe benefit costs of 


a 
_ 


19.7%.4 Exhibit 4-2 is a breakdown of costs associated with 
fhoupead of Faculty and Graduate Studies (Line Manager Code 
07). The figures for each academic department represent the 
labor of assigned clerical personnel and lab technicians. 
Similar to Exhibit 4-1, these costs are broken down by 
instruction and research, but do not include civilian staff 
fringe costs of (22.5% 
— 

Matrix blocks 1-11 representing civilian direct 
labor costs for instruction were determined by first 
multiplying the figures in the "Direct Teach Total" (DTT) 
Colulnn In Bxhibie 4-1 iby eee. Second, the "Total Other" 
(OTT) figures for each academic department in Exhibit 4-2 were 
MNUtei plied by 152252 Summing these products by academic 


department yields total civilian direct labor for instruction 


costs. These calculations are summarized in Table 4-1. 


1Fringe benefits, or "Fringe," represent the cost of the 
government's share of civilian employee retirement, life 
insurance, health insurance, social security, and thrift 
Savings plans. 
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bis) Bleeks 2-27) | Civilian Direct..Labvor-Costs for 
Research 


Similar to the discussion above, we define direct 
Civilian labor for research as the work faculty members, lab 
technicians, and clerical personnel perform on or in support 
of research projects. Thus, the cost of this labor is that 
portion of faculty, lab technicians, and secretarial salaries 
derived from research activities. Exhibit 4-1 separates the 


research component of faculty salaries into two parts: 


"Direct Research Total" (DRT) and "Reimbursable Research 
Total" (RRT). Direct research is funded from research monies 
that are a part of the annual NPS budget. Reimbursable 


research iS sponsored by outside government organizations and 
foe in “etfect “contract. work." Similarly, Exhibit 4-2 
Separates academic department staff salaries into "Direct 
Research Total" (DRT) and "Reimbursable Research Total" (RMT) 
amounts. 

To determine the total direct civilian labor costs 
for research, first we summed the DRT and RRT totals for each 
department in Exhibit 4-1 and applied the 1.197 fringe benefit 
multiplier. Second, we summed the DRT and RMT columns for 
each department in Exhibit 4-2 and applied the 1.225 
multiplier. Adding the two products for each academic 
department yields the total direct civilian labor costs for 


research. These calculations are summarized in Table 4-2. 
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Go Blocks 45-55: Military Direct Labor Costs for 
Instruction 


Military direct labor ava iis eruceron is 
represented by the pay of officers assigned to NPS as academic 
instructors. To determine this cost we obtained a listing of 
NPS military faculty as of April 1991 and applied the 
appropriate annual composite pay rates from NAVCOMPT Notice 
7041, dated 10 December 1990. The results are summarized 
below in Table 4-3. We recognize that any listing of assigned 
military instructors represents only a "snapshot" of a given 
point in time. A better method would be to somehow determine 
an average time of assignment of military instructors by 
paygrade and academic department. This would reflect common 
personnel situations such as billet gaps or overmanning and 
yield figures that more accurately summarize the labor costs 
of officer instructor assignments over the course of a year. 
Unfortunately, we could not find data in such a format, but 
feel that using a current asSignment list serves as an 
acceptable proxy. 


dad. Blocks 56-66: Military Direct Labor Costs for 
Research 


The primary responsibility of military officers 
asSigned to academic departments is instruction of students. 
Unlike civilian faculty, military officers are not usually 
involved in significant research. In some cases military 
faculty may be afforded the opportunity to participate in 


research projects, but this depends on the scheduling of 
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TABLE 4-3 


# X Paygrade (Serv. ) x 


Annual 
Composite 


Rate 
$78,720 
67> 045 


92,824 
78,720 


92,824 
78,720 
79,746 
63,573 


92,824 


78,720 
92,824 
SE See 
109,474 
93,276 
92,824 


78,720 
79,746 


Wee 


MILITARY INSTRUCTOR SALARIES BY ACADEMIC DEPARTMENT 


Total 


$78,720 


67,045 


145,765 = Block 45 


DUCATI. 
314,880 
593,352 = Block 46 


185,648 
157,440 
79,746 


63,575 


486,407 = Block 51 
92,824 


157,440 
67,045 


63 , om3 
380,882 = Block#s2 
0 = Block 53 
0 = Block 54 
78,720 = Block. 


92,824 Block 56 


185,648 = Block 57 


109,474 
937276 
273, 472 
157,440 
79,746 
718,408 = Block 58 


78,720 = Block 55 


Total Military Direct 
Labor for Instruction = 2,760,726 
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individual instructors and, more importantly, the required 
teaching load. Thus, we define military direct labor costs 
for research as zero. This assumption may overstate the costs 
of instruction, but is necessary until a data base that better 
documents the specific efforts of military faculty is 
ae Caable. However, in making this assumption we do not 
believe that instruction costs are significantly overstated. 

We should mention here that there are enlisted 
personnel at NPS who assist the academic departments. These 
personnel are usually technical specialist such as electri- 
cians or machinists and their work complements that of 
Civilian lab technicians. However, there 1s no clear 
assignment of enlisted personnel to individual academic 
departments, nor can their labor be distinctly identified with 
either research or instruction activities. Additionally, 
these personnel are often called upon to perform other non- 
academic related work such as standing military watches. The 
question arises, “how much of their time and effort is devoted 
to which activities?" Since we could not determine a clear, 
consistent causal-beneficial relationship between this 
enlisted labor and the conduct of research and instruction by 
academic department, we felt it best to allocate the cost of 
their labor as G&A. This is discussed in our section on G&A 


costs. 
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2. Direct Non=Labor sGesies 

These costs include all non-labor costs that can be 
directly traced to a particular academic department. Non- 
labor funds are allocated to the nine line managers which were 
identified in Chapter III. Each line manager is treated as a 
separate cost center. These allocations take the form of a 
financial plan. Expenditures, on the other hand, are tracked 
in the Job Order Report. 

The Job Order Report (JOR) consists of six sections: 
(1) direct funded research (DFR), (2) operations (NPS), (3) 
foreign military training (FM), (4) DRMEC (DR), (5) public 
affairs officer (PA), and (6) PERSEREC (PR). The operations 
(NPS) and direct funded research (DFR) sections are pertinent 
for determining which expenses can be directly traced to the 
academic departments. NPS funds are used by the academic 
departments to support instruction and DFR funds are intended 
to support direct funded research. Sections 4, 5 and 6, 
above, all receive separate budget allocations funded by DOD 
and are merely tracked by the comptroller's office for 
financial control. Accounting for Section 3 (FMT) was treated 
as reimbursable as discussed in Chapter III. Totals for the 


Six sections are shown below: 
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Section Description Total 


1 Direct Funded Research oo 3 OGG 
2 Operations (Instruction) S734 7 , 54 
3 Foreign Military Training Si23457204 
4 DRMEC C557 586 
5 Public Affairs Office S 29.036 
6 PERSEREC $798,003 


The expenditure of funds is tracked by sub-cost 
centers in the Job Order Report, for each of the sections 
indicated above. An example of this is shown in Exhibit 4-3.° 
The JOR is published monthly by the comptroller's office. 
Sub-cost centers can be traced to their appropriate cost 
center by using the Operating Budget Section Assigned Sub-Cost 
Centers List (Exhibit 4-4, included as Appendix A) for NPS 
funds. The Direct Funded Research Assigned Sub-Cost Centers 
List (Exhibit 4-5, included as Appendix B) performs the same 
function for DFR funds. The sub-cost center assignments also 
indicate a code for each sub-cost center. These codes are 
used for mailing inter-departmental correspondence, but in the 
case where these codes identify an academic department, the 
expenditures of that sub-cost center are directly attributed 
to that academic department. 

The Job Orders Operating Budget List (Exhibit 4-6, 


included as Appendix C) breaks costs down by job order 


“Note that Exhibit 4-3 is an excerpt from the Job Order 
Report. We did not include the entire document due its size, 
but feel Exhibit 4-3 is a good example of the format of the 
report. 
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numbers. These numbers indicate what the money was spent for 
in general terms. The report differentiates between travel 
and non-travel expenditures and totals job orders for both 
categories. Amounts indicated in Blocks 89-110 were derived 
by adding the two categories. 


a. Blocks’ 89-99: Direct Non-Labor Costs for 
Instruction 


As stated above, the NPS section of the Job Order 
Report contains those costs associated with instruction. 
However, the only non-labor cost that can be directly traced 
from a sub-cost center to a particular academic department for 
instruction are the expenses of line manager 07, the Dean of 
Faculty and Graduate Studies. The remaining sub-cost centers 
expenses could not be traced to a particular academic 
department. Consequently, with the exception of certain 
research expenses (which are discussed in the next paragraph), 
the cost of the remaining line managers were classified as 
imndisect or (G&A) as voutlinedminuchapeer sll elo eho the 
numbers used to identify cost centers in the Job Order Report 
usually correspond to line manager codes. We shall use these 
interchangeably in this thesis unless otherwise noted. Table 
4-4 summarizes direct non-labor costs for instruction. 


b. Blocks 100-110: Direct Non-Labor Costs for 
Research 


The DFR section of the Job Order Report tracks 
expenses related to research. However, the cost centers 


indicated do not correspond to line managers, as in the case 
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Code 
AA 


AS 


cs 


EC 


OC 


OR 


PH 


Total 


NOE 


TABLE 4-4 


OPERATING FUNDS (NPS), DIRECT NON-LABOR 


Sub- Blocks 
Acad. Cost Cost Non BI9=99 
Group Cent. Cent. Travel Travel Total 
07 HE SOA 167 bots SP olZ lash 7 O94 0 
O07 GD CT er O28 yr go De tad @eoo 
CE 07 GL 620535227 i302 .0c 60,639.00 
07 GB 144,846.57 1575.52 G46 42209 
Oy He 143,404.36 7174.60 
SP 07 HI 8,984.52 2907.67 -ol6l 2471 00 
07 GC 337203. 00 3,934.29 86,736.09 
07 HG 867,059.39 4,329.61 91,189.00 
07 HD 97, 530.54:3 3,188.95" 100,719.43 
OF GF 31.32 05.90 670182726 
EN 07 Gk 5,628.68 1,857.49 a9 325-00 
07 HF Be Ow ee A ae AsO 56,433.02 1 
07 GE 81,947.51 7, SOS. 30 
AW 07 Gai 7,932.03 1,115.86 
OR 07 HH T7553 9S 65.65 05> 936200 
O7 HB 51 O20..41 Tiga Dig 2ome 


$979,444.35 


Sub-Cost centers GL, HJ, GK, and GJ are academic 
groups CC, SP, EW and AW, respectively. The cost of 
these academic groups were combined with their parent 
departments AS, EC, NS, and OR, respectively. Source 
document for this data is the Job Order Report. 
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of NPS funds. The cost centers are used to identify the 
research funds as either direct (12), indirect (ND) or chair 
(CR). In essence, all these categories are in direct support 
of research. Fortunately, the codes associated with sub-cost 
centers do identify the academic department responsible for 
the expenditure. Table 4-5 summarizes direct non-labor costs 


for research. 


Be INDIRECT CostTs 
1. Allocation of Indirect Costs 

Background discussions for indirect costs were 
provided in Chapters II and III. Recall that we define 
indirect costs as those that relate to the mission areas of 
research and instruction, but that cannot be clearly assigned 
to individual academic departments. Thus, to allocate 
indirect labor and non-labor costs to the academic departments 
we sought a means to associate these costs with the relative 
effort devoted to research and instruction in each academic 
department. To do this we used the FY 90 man-year (MY) 
figures given in Exhibit 4-7. This data was obtained from the 
Director of Academic Planning at NPS and it provides a 
convenient breakdown by academic department of the total 
faculty effort devoted to both research and instruction as 
measured by man-years. To allocate indirect labor and non- 
labor costs to academic departments by research or instruction 


or both, we derived separate allocation multipliers for each 


66 


TABLE 4-5 


PERECL BUNDEDeRESEARCH (DFR), DIRECT NON-LABOR 


Sub- Blocks 
Acad... =Cost Cost Non- 100-110 
Code Group Cent. Cent. Travel Travel Total 

AA iZ VA S264 7409-80-S46,011207 

ND UZ T7302. 10 37,707.92) 326,430.89 
AS 12 NA YA O25 8 br S14 506.34 
ND NZ Le 1992. 72° 046,609.04 
Ge ND aX I, 010.50 Syee2 e090 

*CR 02 1,400.04 193,844.04 
Es LZ LA MO Ose 7 eae Ose 
ND 50,624.60 07960. 50 

*CR O1 96,039.00 SeyaOze 7 bse, O47 3233 
EC 2 SA 255,28 .41) -146-364.55 
ND SZ 30,970 47 ee Ne) Se Sia 
SP 12 YA 25620 .% 34 2a e 3 

SP ND YZ 5,246.02 240) S06435 137721553 
MA 2 MA 12506206. ~15,594.. 03 

ND MZ 573 54..32 B83 leo ae, 320.06 
ME Zz WA 216,603.57 “244,001.63 
ND WZ 19,243.38 10,027.88 

*CR 12 767713255 2, 7 GB 22 4297308. 53 
MR 2 TA 209,464.20) «92,262.02 
ND mz 59,949.32 997.96 

*CR 08 77,052.00 fotos 4 41.906 63 
NS ‘LZ QA B2436 / 21 we Sil) OAO a2) 
ND OZ 27 12 OO cla 485.0 7 
EW a ZA Oy) 3 jal? Oo fied oa 2 
EW ND ZY 350.00 866.16 

*CR 15 155 16 7 e002 030175, c09.25 
OC TZ VA PLCS ERE ON Sad! AF Due ot SP ores 
ND VZ 2, O03 9-5 13 290.86 
*CR 09 17253.50 2 8 
*CR 10 59,085.08 A 7213S 

*CR i Ol 83,067.50 974 es C0 1477,8560.205 
OR i PA 967-92 12.75) /65,975..08 
ND PZ 367195. 37 sels ,007. 17 

AW de, XA 2,092.32 0 
AW ND XZ 85 546.18 0 

*CR 05 179092115 225,850.76 
PH IZ RA 305.56 7520 557 77072 56 
ND RZ 29 Ol 2224 9,465.04 

*CR 06 35,828.63 437,647.99 

Total 637456, 699.20 
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TABLE 4-5 (CONTINUED) 

* Honorary chairs are individuals who are considered experts 
in their field, working on a short-term basis. Although 
chair costs are listed under the DFR section of the Job 
Order Report, some chairs do instruct. Consequently, 
chair cost may be overstated. They are therefore shown 
separately. 

NOTE: Sub-cost center ZX, YA/YZ, ZA/ZY, XA/XZ are academic 

groups CC, SP, EW, and AW, respectively. The cost of 
these academic groups were combined with their parent 


departments AS, EC, NS and OR, respectively. Source 
document for this data is the Job Order Report. 


of the 11 academic departments uSing man-years as the 
allocation base. This is discussed in greater detail below. 

An allocation base is a scheme for dividing a given 
quantity, usually a total cost, among activities. The idea is 
that a fractional representation of some common attribute is 
used to "spread" the allocated quantity to all activities by 
multiplying each activity's fraction times the quantity. In 
this case the activities are the academic departments and the 
common attribute is man-years. The fractional representation 
(or multiplier) for each activity is made up of a numerator 
and denominator. The numerator is unique to each activity and 
represents the amount of the attribute applicable to that 
activity alone. In this case the numerator is the man-years 
assigned to a given academic department. The denominator is 
the sum of the attributes of all activities and in this case 
is represented by total man-years for all academic 


departments. 
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In light of the school's primary mission areas, 
allocated indirect costs may be grouped into three categories. 


First, some allocated costs are applicable to both research 


and instruction for each academic department. Second, other 
costs are related to only research. Finally, some costs are 
related to instruction only. Thus, we derived three sets of 


allocation multipliers and discuss the development of each set 
below. The identification and discussion of specific indirect 
costs and the manner in which they are allocated are addressed 
in the next section. 

To allocate indirect costs to both research and 
instruction we summed the total MY for the academic depart- 
ments to determine the denominator of the allocation base. 
Numerators for each academic department were obtained from the 
total Direct Teach (DTY) and Direct and Reimbursable Research 
(DRY + RRY) columns for instruction and research respectively 
in Fs wet Bac For example, the multipliers for the 
Administrative Sciences (AS) department were calculated as 


follows: 


Total FY 90 Academic Departments Man Years 


Instruction (Total DTY Column) = 184.47 
Research (Total DRY + RRY Columns) = 119.24 
Total Academic Department MY 3035 7 


Total AS Instruction MY “(DIY,.) j-—34e56 


Total AS Research MY = (DRY,;s + (RRY;s) = 9-72 + 6.29 = 16.01 
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AS Indirect Allocation Multipliers 
for both Instruction and Research 


INSTRUCTION 
Total AS Instruction MY = 34.56 — ey bakes 
Total MY 80357 | 
RESEARCH 
Total AS Research MY = 16.01 = OS2 7 
Total MY 303271 


Multipliers for the remaining academic departments were 
Similarly calculated and are summarized in Table 4-6. 
Instruction only multipliers were derived by 
substituting Total Instruction Man-Years for Total Man-Years 
in the denominator. For example, the AS instruction only 


multiplier was calculated as follows: 


ASmInSeLuct Lon MY sCDTY,.)) = 34.56 = .1874 
Total Instruction MY (DTY) 184.47 
Similarly, research only multipliers were derived by 


substituting Total Research Man-Years in the denominator. 
Again, in the case of the AS department the research only 


multiplier was calculated as follows: 


Total AS Research MY (DRY,, + RRY,z,) = 16.01 = .1343 
Total Research MY (DRY + RRY) L1G. 24 


Multipliers for allocation of indirect costs to 
Instruction and Research individually are summarized in Tables 


4-7 and 4-8 respectively. 
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TABLE 4-6 


INDIRECT COST ALLOCATION MULTIPLIERS FOR BOTH INSTRUCTION 


Instruction 

Dept . Js 
Instruction , Total 

Manyears Manyears 
12.187303 47 = 2ocor 
34.56/303 74. — 7213s 
124797303. 7 1 —0e2 
224447303. 71°0= 20739 
19.84/303.71 = ~0656 
14.48/7303271 = 30477 
6475/ 303 5741) =" 30222 
7.077303 271 = 20562 
8.49/303.71 = .0280 
205127303271 = 2.0662 
15.757303.71)"— 0S 
-6074 
TABLE 4-7 


AND RESEARCH USING MAN YEAR DATA FROM EXHIBIT 4-5 


Research 
Dept /. 
Research Totaul 

Manyears Manyears 
9.11/303.71 = J06ge 
16.01/303.71 =" 70Sze 
8.55/303.71 = oeee 
16.21/303.71 = Jose 
5.89/303.71 = ome 
11.98/303.71 = .0394 
9.6/303.71 = .08@maG 
6.39/303.71 = og 
11.09/303671 = 3esae 
12.32/303.71 = Bees 
12.09/303.71 = 20sge 
3926 


INDIRECT COST ALLOCATION MULTIPLIERS FOR INSTRUCTION 


THStreuct ion 


Dept 


otal 
y InstEUuce len 


Manyears  / _Manyears 


NLS EWING. 5 AG, 
34.56/184.47 
127 Oana 
22.44/184.47 
19.84/184.47 
14.48/184.47 

6.75/184.47 
7 0) le ea 
8.49/184.47 
Oma isan 
15.75/184.47 


Ue 


- 0660 
-1874 
~0693 
256 
SO) Fe 
Ome S 
-0366 
BOD) 
-0460 
sO 9 Al 
-0854 
IE eee 


ONLY 


TABLE 4-8 


INDIRECT COST ALLOCATION MULTIPLIERS FOR RESEARCH ONLY 


Dept Total 
Research Research 


Dept Manyears Manyears 
AA 9.11/119.24 = .0764 
AS 16.01/119.24 = .1343 
es B55 110570717 
Be 6.247. 119.24 "=°.2 1359 
MA 5§.89/119.24 = .0494 
ME 1.987 119.24 = .1005 
MR 9.60/119.24 = .0805 
NS 6.39/119.24'= .0536 
OC 11.09/119.24 = .0930 
OR Ne woe? £19 624 — 1033 
PH 12.09/119.24 = .1014 

L000 0 
2. Indirect Labor Costs 


Indirect labor costs are those costs associated with 
NPS line manager codes previously identified in Chapter III as 
having an indirect supporting role in the production of 
graduates. Recall that these codes are 01, 03, 06, O7 (Dean's 
Staff and Academic groups), and 08. In this section we 
identify the civilian and military labor costs associated with 
those codes. 

Primary source documents for determining civilian 
staff costs are included as Exhibits 4-1, 4-2 and 4-8. As was 
the case with direct labor, these exhibits do not include 


fringe benefit costs. We should note here that Exhibit 4-1 
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contains a salary grouping indicated as "Admin." This is a 
collection of key supervisory personnel salaries such as the 
Provost, Head Librarian, Assistant Dean for Research Admin, 
and the Head of the Computer Center. It would have been best 
to disaggregate this figure and include these individual sala- 
ries with their appropriate line manager codes. We elected 
not to do this, however, to preclude investigation and publi- 
cation of individual salaries as this seemed to be a somewhat 
sensitive issue. We therefore chose to allocate the "Admin" 
Salaries as an indirect civilian labor cost applicable to both 
research and instruction and do not believe this will cause 
distortion since the amount is relatively small. These costs 
are identified in paragraph (f) below. 
a. LM 01: Office of the Provost 
Annual civilian staff costs from Exhibit 4-8: 
$166,458 
le Oot nee 
$203,911 
This cost will be allocated to both Instruction 
and Research using the multipliers in Table 4-6. There are no 
military personnel assigned to Code 01. 
bs BEMS03: Director of Programs 
(1) Annual Civilian Staff Costs from Exhibit 4-8. 
$752,607 


Mea > a ielnage 
$921,944 


ioe 


(2) Annual Military Staff Costs. Military 


personnel assigned to Code 03 were determined by referencing 
a current staff roster. Military staff costs were then 
derived by applying appropriate annual composite pay rates. 
The results are summarized below in Table 4-9. Civilian and 
military staff costs for Code 03 will be allocated to both 


research and instruction via the Table 4-6 multipliers. 


TABLE 4-9 


CODE 03 MILITARY STAFF LABOR COSTS 


Annual 
Composite 
X Paygrade (Service X Pay Rate = Total 
4 X 06 (USN) $109,474 - $437,896 
1 X O06 (USA) loos = lil, ove 
9 X 05 (USN) 92,824 = 835,416 
1 X 05 (USMC) 90,280 = 90,280 
1 X 05 (USAF) 91,916 = 91,916 
3 X 04 (USN) 73) 720 = 236,160 
4 X 03 (USN) 67,045 = 268,180 
1 X E7 (USN) 44,693 = 44,693 
Lees (USM) Paar GOW = 21,608 
Total = $1,8697974 
c. IM 06: Dean of Instruction 


Annual civilian staff costs from Exhibit 4-8: 


$256,631 
x. 12225 fringe 
$3147 393 
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Since these staff costs are not related to 
research, they will be allocated to academic departments for 
instruction only using the multipliers in Table 4-7. There 
are no military personnel assigned to Code 06. 

ad. LM 07: Dean of Faculty and Graduate Studies 

Exhibit 4-2 provides a comprehensive breakdown of 
costs associated with Code 07. Recall that the civilian labor 
costs of secretarial personnel and lab technicians for each 
academic department were previously extracted as direct costs. 
Thus, only the staff costs of the Dean's immediate office and 
the clerical personnel supporting the academic groups need to 
be allocated since there is no breakdown of these costs by 
academic department. 

(1) Annual Dean's Staff Costs from Exhibit 4-2. 

$43,444 . 

Xe 25e Frange 

$53,219 

These costs have no research component and 
will be allocated to Instruction only using the Table 4-7 
multipliers. 


(2) Annual Cost for Clerical Personnel in the 


Academic Groups from Exhibit 4-2. 


imstruct1o0n Research 
$55,445 $154,251 
Keele: fr bnoe Ke dw2256 fringe 
$67,920 $188,957 


a7 


Since the costs of clerical personnel can be 
separated into research and instruction components, each will 
be allocated by the research only or instruction only 
multipliers of Tables 4-8 and 4-7, respectively. There are no 
military personnel assigned to Code 07. 

e. LM 08: Dean of Research 
Annual civilian staff costs from Exhibit 4-8: 
$207,051 
Kee. 225 Seeainge 

$253,637 
Since these staff costs are not related to instruction, they 
will be allocated to academic departments for research only 
using the multipliers in Table 4-8. There are no military 
staff assigned to Code 08. 

f. "Admin": Salaries of Selected Key Individuals 
Annual "Admin" staff costs from Exhibit 4-1: 
$436,128 | 

Manel. 225 Tranege 

$534,257 
"Admin" costs will be allocated to both instruction and 
research using the multipliers in Table 4-6. 

3. Indirect Labor Cost Allocations 
The previous sections accumulated the various 
components of indirect labor by staff codes. We now discuss 
the specific allocations of these costs and describe the 


aggregation of matrix blocks 23-44 and 67-88. 
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a. Blocks 23-44: Civilian Indirect Labor Costs 
Matrix blocks 23-44 are composed of three parts. 
First, recall that the civilian labor of line managers 01 and 
"Admin'' must be allocated to both instruction and research for 


each academic department. The summation of these costs is as 





follows: 
Total 
Civilian Labor 
Code Cost From Paragraph 
O01 $203,911 B2a 
“Aaimnin"' S554, 257 B2£ 
$738,168 


The figure $738,168 is allocated using the Table 4-6 
multipliers. 

Second, the labor costs of LM 06, the instruction 
component of academic group clerical costs, the costs of the 
Dean's office from Code 07, and the civilian labor costs from 


IM 03 are allocated to instruction only via the Table 4-7 


multipliers. These costs are aggregated below. 

LM Total Labor From Paragraph 

06 $314,373 B2c 
Academic Groups 67,920 B2a2 

(Instruction) 

03 921,944 B2b1 

Oy Se een, 2ar 
(Dean's Office) S155577 450 


Finally, Code 08 labor costs and the research 


component of academic group clerical costs are allocated to 
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research only using the Table 4-8 multipliers. These costs 


are aggregated below. 





Code Total Labor Paragraph 
08 Dio Ome, B2e 
Academic Groups 188,957 Beas 
(Research) $442,594 


Table 4-10 summarizes the allocation and 
aggregation of indirect civilian labor costs into matrix 
blocks 23-44. 

b. Blocks 67-88: Military Indirect Labor 

Of the line managers identified as indirect, only 
LM 03 has military personnel assigned. Since LM 03 costs have 
been identified as having an indirect impact on instruction 
only, the total military indirect labor for insStructilenmare 
$1,869,974 as computed in Table 4-9. The allocation of these 
costs using the Table 4-7 multipliers is summarized in Table 
4-11. Note that since LM 03 costs are for instruction only, 
there are no military indirect labor costs for research. Thus 
matrix blocks 78-88 equal zero. 


re Indirect Non-labor Costs for Instruction and Research 


(Blocks l111=1732) 


Recall that indirect costs are those costs that 
benefit the various academic departments, but not the entire 
school, and that the non-labor costs of the following line 
managers are considered indirect: Provost (01), Director of 


Students and Programs (03), Dean of Faculty and Graduate 
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TABLE 4-11 


ALLOCATED MILITARY INDIRECT LABOR FOR RESEARCH 
INSTRUCTION BY ACADEMIC DEPARTMENT 


Matrix 

Dept Instruction Blocks 67-77 
AA -066 X $1,869,974 = $123,418 
AS ~1874 XA 1,8697974 = 350,433 
CS .0693 X 1,869,974 = 129,589 
EE 2l216°% 1, 869,974 = 227; 369 
MA .1076 X 1,869,974 = 201,206 
ME .0785 X 1,869,974 - 146,793 
MR 703660 1 86o7om4 = 68,441 
NS .0925 X 1,869,974 = 1722" 6 
OC .0460 X 1,869,974 - 86,019 
OR = LOO Tiere 1s, 6 OSF ora = 204,014 
PH .0854 X 1,869,974 = 159,696 


Studies (07), and Dean of Instruction (06) and Dean of 
Research (08). The entire non-labor cost of 01 are allocated 
to the academic departments by the man-years data provided in 
Exhibit 4-7. Fiscal 90 data did not reflect the new 
organizational structure created in FY 91, which instituted 
the offices of the Dean of Research (October 1, 1990) and Dean 
of Instruction (06). Consequently, no costs for line manager 
06 were reported in the FY 90 data. We mention this so that 
future analysts will include the non-labor costs of code 06 
and allocate these costs to instruction only using the Table 


4-7 multipliers. 
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The only cost of line manager 07 (faculty and graduate 
studies) that were indirectly allocated to the academic 
departments were those costs that could not be directly traced 
to a particular academic department in the Job Order Report. 
For ease of computation, the totals of line managers 01 and 07 
(applicable portion) were -combined prior to allocation to 
academic departments for both instruction and research. 

The cost of line manager 03 (Director of Students and 
Programs) support instruction and not research, and were 
consequently allocated to academic departments for instruction 
only « Computationally, this was carried out after the 
allocation of costs for line managers 01 and 07 were 
completed. The allocated portion of line manager 03 was then 
added to the instruction totals of each academic department. 

The costs of line manager 08 (Dean of Research) 
support research and not instruction, and thus were allocated 
to academic departments for research only. Computationally, 
this was carried out after the allocation of costs for line 
managers O01 and 07 were completed. The allocated portion of 
line manager 08 was then added to the research totals of each 
academic department. The new organizational structure that 
created a Dean of Research and a Dean of Instruction did not 
take effect until October 1, 1990, but we attempted to include 
these line managers in our framework. Since we were using 
FY 90 data, we had to make several assumptions concerning 


certain sub-cost centers to reflect the new organizational 
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structure, that 1s, some sub-cost centers were reassigned to 
different line managers (see note to Table 4-14). 

An example of how the allocation process described 
above was carried out in determining the amount of indirect 
cost to be allocated to a particular academic department, in 
this case, the Aeronautics ard Astronautics Department (AA), 
is shown below. 

Table 4-12 aggregates the total non-labor cost 
associated for each line manager, with the exception of 07, 
from the job order report. The total listed for 07 excludes 
those amounts directly traceable to a particular academic 
department, thus the amount listed for 07 only includes the 
amount that should be allocated as indirect cost. Summation 
of total costs of line managers 01 ($168,389), and 07 
($67,294), yields the total amount to be allocated to 
instruction and research by academic department. This equals 
$235,684. The amount of indirect cost that should be 
allocated to research and instruction for each academic 
department is determined by using the allocation scheme 
presented in paragraph Bl. An example of computations for 
allocation of line managers 01 and 07 cost for academic 


department AA is shown below. 
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TABLE 4-12 


OPERATING FUNDS (NPS), INDIRECT NON-LABOR 
ALLOCABLE TO INSTRUCTION AND RESEARCH 


Sub— 
Cost Cost Non- 
Center Center Travel Travel Total 
O1 BA S10,.160. 50 SO poco. 25 
BP 120,403.46 Py 598.225 S168,.359..19 
*O7 GA D3 4.3 4,548.39 
HA ole32).9 1 8, 910573 
one 1800.00 200.00 672945456 
Total e205 66 3..6.5 


*Excludes amounts directly traceable to academic 
departments. 


Note: Source document for these data is the Job 
Order Report. 


Amount Allocated to Instruction for AA Department: 


Table 4-6 Multiplier X Total Indirect Cost + Allocated 
portion of line Mgr 03 


DT Ya. X Total Indirect Cost + Allocated portion 
Total MY's of line Mgr 03 


-0401 X $235,684 + Allocated portion of line Mgr 03 


59,451 + Allocated portion -cf line Mgr 03. 


Note that the first term in the equation represents the AA 
Instruction multiplier from Table 4-6. Recall that DTY,, 
represents the "Direct Teach Total" man-years for academic 
department AA in Exhibit 4-7. 

To allocate the cost of line manager 03, use the total 


non-labor Operating Funds (NPS) shown in Table 4-13 
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($3,491,524). Allocation to a specific academic department is 
facilitated using the instruction only multipliers in Table 4- 


7. The example of academic department AA continues below. 


TABLE 4-13 


OPERATING FUNDS (NPS); INDIRECT NON-LABOR 
ALLOCABLE TO INSTRUCTION 


SubS 
Cost Cost Non- 
Center Center Travel Travel Ota 

OS DA S30,7993 251 Saks 74] 59 oo 
DB 2,000,891.58 5,393.81 
Be 16,540.63 tae oven oe 
DD 1S. 070s Oreo al 457.08 
DE 21S noe2.co OOO 
Dr 35 739285 2520) eae 
DG oO Gi tcw, Dae eal 
DH 340.57 1,724.00 
DJ 3,960.35 5,954.22 
DK 4,745.69 67624...32 
DL 4,222.93 AP OD Gr 
DM 3,043.49 461.22 
DN S72 oom ee 19,544.80 
DP 1,890.88 4,097.16 
DQ 9,429.71 ees a ty ls) 2, 
DR 4,988.86 0.00 
DS 201 7 0G 0 0.00 
DT 1687724 0. 00 
DU 586,918.61 0.00 
DV 93,000.00 0.00 
DX 0.00 $25,283.11 $3,491 , 523000 
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Allocation of Line Manager 03's Instruction Cost to 
AA Department: 


Table 4-7 Multiplier X Non-labor Cost of line Mgr 03: 


“= CDE ai, X Non-labor Cost of line Mgr 03 
Total Instruction MY's 


MOGGUN Mss, 491,524 = $230,441 

Thus, total non-labor indirect cost allocated to instruction 
for Department AA is $9,451 + $230,441 = $239,892. Table 4-15 
summarizes the allocation and aggregation of indirect non- 


labor costs into matrix blocks 111-121. 


Amount Allocated to Research for AA Department 


Table 4-6 Multiplier X Total Indirect Cost + Allocated portion 
of line Mgr 08 


(DRY + RRY),, X Total Indirect Cost + Allocated portion 
Total MY of line Mgr 08 


~0300 X 5235,684 + Allocated portion of Line Mgr 08 

= $7,071 + Allocated portion of line Mgr 08. 
Recall that DRY and RRY represent Direct and Reimbursable man- 
years respectively from Exhibit 4-7. 

To allocate the cost of line manager 08, the total to 
be allocated must be obtained by combining the amount of NPS 
and DFR funds for 08 from Table 4-14 below. The total is: 
©71,014 + $416,648 = $487,662. Allocation to a specific 
academic department is facilitated using the research only 
multipliers in Table 4-8. The example of academic department 


Arh continues below: 
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TABLE 4-14 


OPERATING FUNDS (NPS)/DIRECT FUNDED RESEARCH; 
INDIRECT NON~LABOR ALLOCABLE TO RESEARCH 








Sub- 
Cost Cost Non- 
Sec. Code Center Center Travel Travel Total 
NPS 08 08 GN 7 ley A $71,700 
DFR *81 ND ZW 1157650 $10,998 126,648 
DRF *81 12 Ze 290,000 290,000 
Total $487,662 


*The costs of this code 81 (Director of Research Admin) 
fall under line manager 08 since they are directly 
related to research. 


Note: Sub-Cost Center GN belonged to line manager 07 in FY90 
records, but was realigned to line manager 08 in FY91 to 
reflect new organizational structure. It is now sub-cost 
center MB, and the costs associated with this sub-cost 
center have been assigned to line manager 08 since the 
expenditures were related to research. Source document 
for this data is the Job Order Report. 


Allocation of Line Manager 08's Research Cost to AA Dept.: 
Table 4-8 Multiplier X Non-labor Cost of line Mgr 08 


= Dae yan X Non-labor Cost of line Mgr 08 
Total) ReséaneheMy ts 


.0764 X $487,662 = $37,257 


Thus, total non-labor indirect cost allocated to research for 
department AA is $7,071 + $37,257 = $44,328. Table 4-15 
summarizes the allocation and aggregation of indirect non- 


labor costs into matrix blocks 122-132. 
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C. G&A COSTS (Blocks 133-155) 

As defined in Chapter II, G&A costs includes those costs 
which are incurred for the benefit of all outputs. Several 
points need to be made prior to discussing how G&A expenses 
were allocated: (1) what costs should be included in the 
amount to allocate, (2) which activities should be allocated 
as G&A expenses, and (3) what basis of allocation should be 
used. 

The decision on what costs should be included in the total 
amount of G&A expenses to be allocated and how those costs 
would be collected was motivated by two factors. First, we 
decided that the cost of line managers 00, 05 and 04 would be 
considered G&A expenses, as justified in Chapter III. 
Unfortunately, there were no existing accounting records that 
collected cost for all the expenses incurred by these line 
managers. This leads to the second driving factor regarding 
what costs should be included in the G&A expense pool, namely, 
what presently available financial accounting records would 
facilitate the aggregation of G&A expenses. The present 
financial accounting system was not intended to support the 
idea of unit costing, and therefore we extrapolated unit cost 
information from those financial accounting sources that 
seemed most appropriate in terms of logical relationship and 


ease of uSe. 
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alae The Components of G&A Costs 


After careful evaluation of the existing accounting 
information, we decided that the G&A cost pool should consist 
of three components: (1) non-labor expenses, (2) Base 
Operating Support (BOS) and Maintenance of Real Property 
(MRP), and (3) other salaries. These particular components 
were chosen because they constituted a format which enabled 
the aggregation of G&A cost. The reports used sometimes 
overlapped by accounting for the same expenses. This made it 
necessary to remove certain expenses in one of the components 
to avoid double counting. The three components are described 
below. 

The first component of the G&A pool, the non-labor 
expenses for line managers 00, 04 and 05 were readily 
available in the Job Order Report. The total non-labor 
expenses for each of the line managers is shown in Table 4-16, 
excluding base operating expenses (BOS). BOS expenses were 
excluded because they are aggregated in another report which 
does not breakdown cost by line manager. This report will be 
used in the aggregate as part of the second component of the 
G&A pool. Consequently, if BOS expenses were not removed 
from the non-labor cost for line managers 00, 04 and 05, they 
would be double counted. As it ends up, all of line manager's 
04 non-labor costs are in support of base operations, with the 
exception of the Public Affairs Office. The Public Affairs 


Office receives its own funding separate from the Naval 


pe at 


Cost 


Center 


00 
00 
00 
OO 
*04 
O05 
O5 
O5 
05 
OD 


Total Component 


* Expenses shown 
Public Affairs 
the PA section 


Note: 


Sub- 
Cost 
Center 


AA 
AN 
AQ 
AL 
Wie 
CA 
CB 
ce 
Cp 
CE 


TABLE 4-16 


Non- 


Travel 


ee es 
1,758.57 
9,560.63 
DVB62 100 
23,031,89 
34,620.77 
665,723.86 
818,948.57 
357.00 
36,146.72 
al 


Travel 


$25,269. 
DAE 


7220 
5,997. 
4 STE 
Pea 
6,045. 


16,933 


855. 


WS 
26 


58 


62 


90 


Zu 


46 


COMPONENT 1 OF G&A POOL FROM NPS FUNDS 


Total 


50,685.92 
29,029.51 


1,585, 9520 


$1,665,674.73 


for Sub-Cost Center 36 are for the 
Office; these figures can be found in 
of the Job Order Report. 


operating support (BOS). 
data taken from Job Order Report. 


Excludes Sub-Cost Centers related to base 


Source document for 


Postgraduate School, as indicated earlier in the discussion of 


QiGrecte cost. 


However, for unit costing purposes, the expenses 


of the Public Affairs Offices have been included in the G&A 


pool as part of the first component. 


The Naval Postgraduate School is funded by appropri- 


ated money from Congress by Activity Groups (AG's) which are 


further sub-divided into sub-activity groups (SAG's). 


These 


activity groups establish what the money should be spent for 
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(i.e., its purpose), in general terms. For NPS the three 
activity groups include: M-8 (Mission money), F-3 (Base 
Operations money), and F-4 (Maintenance of Real Property 
money). The SAG's further define the purpose of the 
appropriated money. For instance, one of the sub-activity 
groups (SAG's) that falls under the activity group (AG), BOS, 
is the SAG FAC (utilities). Note, in Exhibit 4-9, all SAG's 
under BOS and MRP begin with the letter F, making those costs 
easily identifiable in the Job Order Report. 

Fortunately, excluding the portion of non-labor costs 
associated with BOS is easily accomplished. Recall that the 
Job Order Report tracks expenses by sub-cost centers. 
Additionally, it classifies expenditures according to sub- 
activity groups (SAG's), which identifies those expenditures 
related to BOS. The first component equals $1,636,645 as 
identified in Table 4-16. 

The second component of the G&A expense pool are those 
costs incurred in support of base operations (BOS) and 
maintenance of real property (MRP). The totals for BOS and 
MRP can be found in Exhibit 4-9, FY90 CLOSE OUT TOTALS, by 
adding all the total direct costs for sub-activity groups 
(SAG's) that begin with the letter F (FC, FD, FF, FG, FJ, FK, 
FL, FN, FR, FT, FV, FA/MI, FB/R1, FA/M2, FB/R2). It should be 
noted that the totals by SAG's beginning with F includes both 
labor and materials costs. Fringe benefits are included in 


the labor amounts. The total for all SAG's beginning withF, 
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which is equal to the second component, iS $16,671,000 as 
identified in Table 4-17. 

The third component of the G&A pool is other support 
labor not identified in BOS and MRP (Exhibit 4-9). This 
includes identified military pay for line managers 00, 02 and 
04 plus other military pay not directly traceable to a 
particular line manager. Also included is the civilian pay 
for line manager 05 (Dean of Info/Computer Services). The 
total for the third component equals $8,763,803 as identified 
clio breQaldk(es, 7) 3142) 

Total G&A expenses to allocate are equal to the summa- 
tion of the G&A components outlined above. This aggregation 


is shown below. 


Component I Non-Labor S 1,665,675 
Component II BOS & MEP S16,67 1, 00 
Component III Other S18) 7 Goro 
Total G&A to allocate S297 O07 ae 


2. Allocation of G&A Costs 
The activities which shall be allocated to G&A 
expenses are the academic departments and the majority of 
tennant activities. This was discussed in greater detail in 
Chapter III. 
Allocation of G&A expenses is a two-step process. The 
first step is to allocate G&A expenses to the various academic 


departments and tennant activities using the total number of 
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TABLE. 4527 


COMPONENT II OF G&A POOL 


BOS 

SAG Amounts 
FC--Utilities $1,469,000 
FD--Fire/Eng Support 2,602, 000 
FF--Admin 2,053,000 
FG--Supply 122 0.00 
FJ--Bachelor Housing 60,000 
FK-—-EEO/FAM SVCE 413,000 

FL--MWR 472,000 
FN--Telephone 723,000 
FR--Transportation 228,000 

FT--HAZ Waste 16,000 
FV--Security 259,000 

Total BOS $9,707,000 

MRP 

FA/M1--Repair Real Property Bo OOO) 

bby Ri—--Minor Consuruction ZG OO 
FA/M2--SPEC Projects 2,408,000 
FB/R2--SPEC Projects 556,000 

Total MRP 6,964,000 
Total Component II s16,671, 000 


Note: Source document for this data is Exhibit 4-9. 
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TABLE 4-18 
COMPONENT III OF G&A POOL 
G&A Labor Costs 
Civilian Labor Costs 


Code 05: Office of the Dean of Information and Computer 
Services 


Annual Civilian Staff costs from Exhibit 4-8: 


2,020,258 
Xoo e225 Fringe 
2,474,816 


Civilian labor costs for Codes 00, 02 and 04 are 
included in MTP data under BOS (these data include 
fringe benefits). 


Military Labor Costs. We determined military labor 
costs for these codes by applying appropriate composite 
payrates to a current Staff Roster. 


Code 00: Office of the Superintendent 


Composite Total 
X Paygrade (Service xX Payrate = Cost 
1 X O8 (USN) S35, se Sil35) 360" 
1 X 06 (USN) 109,474 109,474 
1 OC MOS TOUS IN) 92,824 92,824 
1 X 03 (USN) 67,045 67,045 
i wEo. (USE 37 cuz 37 , ea 
1 X E3 (USN) 21,654 21,654 
Total $464,670 
Code 02: Director of Resource Management 
Composite Tot al 
X Paygqrade (Service x Payrate = Cost 
1 X 05 (USN) $92,824 $92,824 
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Code 04: 


X Pa 


Director of Military Operations 


rade 


PHNrFPBRPRPRPNWAIN 
CT OS OS OS OS OOS OS OS OS OK OM 


OTa 


06 
O5 
04 
03 
Oz 
W4 
lie, 
E7 
E6 
io 
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TABLE 4-18 (CONTINUED) 


Service 


(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 


x 


Composite 
ePayuare. 


$135,861 


92,824 
72.720 
67,045 
51,585 
74,006 
61,445 
44,693 
cee fold 
Sie s5 


TOtal 
= Cost 


S27 ee 
649,768 
236,160 
134,090 

51,585 
74,006 
61,445 
17Se 772 
37 fou2 


62,486 


$1,757,846 


Enlisted Labor Not Otherwise Accounted for by Staff Code 


Not all enlisted personnel assigned to NPS were included 
on staff rosters for each line manager code. 


However, 


the 


overwhelming majority of enlisted labor is attributable to 
Code 04 as these personnel work mainly to support the 


general functioning of the base. 


Thus the following entries 


was derived by accessing a current enlisted personnel 
listing for NPS and excluding those persons previously 


identified with other line manager codes. 


X Pa 


personnel as the basis of allocation. 


that the 


expenses on the basis of total personnel. 


1 X 
ae 
= 
20K 
ae 
ft ee 4 
2 


rade 


Xx 


ToOtGal 


EO 
E8 
E/ 
E6 
E5 
E4 
E3 


Service 


(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 
(USN) 


x 


TOTAL COMPONENT III 


Umit “COSt- “Guidance 


22 


Composite 
Payrate 


$61,445 


Suk, Cloke: 
44,693 
eu ale. 
Se Cr: 
25,633 
21,654 


requires 


allocation 


Total 
= Cost 


$61,445 
155,796 
312,851 
756,240 
D862 044 
281,963 


43,308 


B97 2 2647 


$8,763,803 


Recall from Chapter II 
of G&A 


Since the primary 


purpose of any unit cost methodology applied to NPS is to 
determine the unit cost of graduate education and provide cost 
information for academic departments, all tennant activities 
were lumped together for the purpose of allocating G&A costs. 
If tennant activities are to be properly costed in the future 
for reimbursement purposes, then each tennant must be 
separately costed. The allocated expense for any given 
tennant activity could be determined by using the number of 
personnel in the tennant activity (Table 4-19) as the 
numerator and the total number of personnel in Table 4-20 as 
the denominator and then multiplying that fraction by the 
total amount of G&A expenses to be allocated. 

Multipliers derived from total personnel data can be 
used to allocate G&A expenses. Multipliers for each academic 
department and the sum of all tennant activities is shown in 
Table 4-21. These multipliers were derived by using the 
number of personnel ina particular academic department as the 
numerator and the total number of personnel for all activities 


that will be allocated to G&A expenses as the denominator. 


O00 


TABLE 4-19 


NUMBER OF PERSONNEL IN TENNANT ACTIVITIES 


erry ey Maidoreany Civilian Total 
Dental 8 2 LO 
pis 0 sky, 17 
DMDC 8 105 es 
DRMEC Zi 2 23 
FLENUMOCEANCEN 132 63 295 
NOAA (Ocean Applications) 0 50 10 
NOAA (Fisheries) a 10 deal 
NOARL 10 D7. 67 
ROLCE it A Pape i as 
NIS 0 4 4 
NAV Reserve Center S) 1 10 
Off Naval Research 0 4 4 
MELC 22 0 Za 
PSD aS, iD 34 
TRADOC S528: 2 _10 
Toca l 249 503 

Total Military and Civilian ae 


NOTE: NAV SEC GROUP, NAV MED, and PERSEREC were 
excluded due to the limited support they receive. 


Example of step one is shown below for The AA Department. 


# personnel in AA X Total G&A expenses to be allocated 
Total # personnel 


aie es O71 ae = 0848) X57, 1LOOe4 TS 
1149 


$859,085 
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TABLE 4-20 


NUMBER OF PERSONNEL FOR G&A ALLOCATION BASIS 


Activity # Personnel 
AA 40 
AS 74 
CS 40 
EC 67 
MA 28 
ME 40 
MR 38 
NS eA 
OC 43 
OR 5g 
ledel 56 

Tennants Wow, 
Total personnel PG 


Note: Total number of personnel for academic departments 
were established by averaging the number of civilian 
employees in FY90 based on monthly Personnel Strength 
Reports (Exhibit 4-10) and adding the number of 
military instructors teaching, as of 1 APR 91 from 
NPS Military Faculty List. Lack of sufficient 
records with regard to FY90 military personnel numbers 
necessitated use of current data. Number of personnel 
at tennant activities was also hampered by lack of 
data, thus was determined by personally calling each 
tennant activity to establish a head count. 


JG) 2 


LABDEet=z i 


G&A ALLOCATION MULTIPLIERS BASED ON NUMBER OF PERSONNEL 


AA 40/1262 = .0217 
AS 74/1262 = .0586 
CS A0/126255— 20607 
EC 67/1262 = 520531 
MA 28712625 °— ).0222 
ME 40/1262 = .0317 
MR 36/1262 7 = we 030 1 
NS Bh POCO ren e026 
oc A387 1262-0]. 0340 
OR 58/1262 @— 0020 
PH 56/1262 = .0444 
TepMnancss) 7/52/1262 = )25959 
Leo 0e 


LOS 


NAVAL POSTGRAOUATE SCHOOL 


FY $6 PERSONNEL STRENGTH REPOKT AS OF 30° SER 76 





GS & WG FACULTY 
BC ORGANIZATION PERM TEMP PERM TEMP TOTAL 
6G SUPT ¢00) 1 1 
COMPT (802) 29 I 36 
MGT ANAL & PROG 6663) 3 3 
CiV PERS (664) V7 17 
SAFETY (665) 6 é 
SJA (666) l 1 
EEO (869) 2 2 
SUBTOTAL 39 1 6B 
61 PROVOST (61) 1 1 iz 
O1R OF RSCH ADMIN (612) 8 1 9 
OIR ACAO PLAN (613) 4 4 
OIR COMP & INFO SVS (814) 8 8 
COMPUTER CEN (0141) 29 3 33 
LIBRARY (6142) 27 28 
C3 GRAO CURRIC <CC) 1 2 
ASL! GROUP (EI) 
SPACE SYS ACAD GP <(SP) 5 1 é 
SUBTOTAL 83 4 3 92) 
@3 OIR‘PROG (63) 2 2 
INT EO COOR ¢@365) 3 ) 
HMAaRINE CORPS REP (8369) 
GRAO £0 CIV INST (631) 2 2 
AVN SAFETY (634) 2 3 2 
EO MEOIA (636) Vee ] 13 
ASW PROG (3A) l | 
OPS ANAL (36) 2 2 
AERO ENG ¢31) 1 1 
ELCEE ECOttit ¢€32) 1 I 
WEPS ENGR ¢33) 1 1 
NAV ENGR ¢€34) ] 1 
AlR-OCEAN ¢35) 2 2 
ADMIN SC] £36) 1 1 
COMP TECH ¢37> 1 ] 
NAVY INTEL (28) 3 3 
JOINT C3 GROUP (39> 2 2 
SUBTOTAL 37 ] 3 4] 
64 OIR MIL OPS (64) 1 i 
PAOD (642) 2 72 
SECURITY MGR <843) 2 2 
MIL PERS (411) 
CORRES %&% REC (412) 8 1 9 
SUPPLY ¢42) 38 1 39 
PUB WORKS (43) 166 28 126 
SECURITY GO (441) 26 3 23 
FIREFIGHTER (443) 26 2, 22 
RECREATION (45) 2 2 
CHAPLAIN ¢464) 1 1 
FAMILY SERVICES ¢47) 1 ] 
SUBTOTAL Les 27 222 
87 OFAN FAC & GRADO STUD (67) 8 1 (4 1] 
AERO (AA) 164 | 22 39 
AOMIN SCI ¢AS) 162 1 36 ? 70 
COMPUTER SC] <CS) 13 28 2 35 
ELEC & COMP ENG <EC) 21 2 43 3 69 
MATHEMATICS (tA) | 27 2: 36 
MECH ENG (ME) 13 27 2 42 
METEOR, (MR) 19 | 146 | 37 
NAT’L SEC AFF (NS) 3 1 24 2 36 
OCEAN ¢0C) 17 2 26 2) 4} 
OPS RSCH (OR) 9 1 34 1 4? 
PHYSICS «PH! 29 3 28 | 37 
SUBTOTAL 137 ie: 315 23 288 
TOTAL Jal 46 i223 23 923 


Note: Only used number of personnel in academic departments. 
This is only one month's report. Figures fox number of 
personnel in Table 4-19 were derived by averaging the 
monthly total of personnel for FY90. 


Naval Postgraduate School FY 90 
Personnel Strength Report 


Pit 4 Ae 
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Table 4-22 summarizes the allocation of G&A expenses 


to the academic departments and tennant activities. 


TABLE 4-22 
ALLOCATION OF G&A EXPENSES 


Allocation of G&A Expenses 


Mer Iv Tey (Components JI + II + ITT) 
AA POS a AXy 5277 1005478 = $859,085 
AS PODS Oc. -4 6 22 7 OO,4 78 = 1,088,088 
CS SOS17 pox-e'275 L000, 4732 = $59,065 
EC ,OoS ek ve27 7,100,478 = 1,439,036 
MA OOD OA he 27, 100.478 = 601,631 
ME OB? aehoe 2 7G LOO 4 76 = 859,085 
MR SOOM arene «527 OO 4 8 = SID:,.i24 
NS 10246 =X ..-27, 100-478 = 666,672 
OC HO340 X27. 100 478 = O21 AG 
OR 2042002 eX? +277 1007-478 = 3 8572 2.0 
Je -0444 XK 27,100,478 = Ly 203-261 

Tennants ~DIDI7W A oe, FOU ATS = 16,149,175 


S27 OG 476 


The second step involves dividing the amount of G&A 
expenses allocated to an academic department between instruc- 
tion and research. The basis of allocation for this step is 
man-years (MY's) by department. Recall that man-year data for 
each academic department was originally obtained from Exhibit 
ae Table 4-23 gives the total number of MY's for each 
department, broken into three categories (DTY, DRY, RRY); one 


for instruction and two for research, respectively. The two 
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research categories were combined (DRY + RRY) to give the 


total number of MY's devoted to research. 


TABLE 4-23 


SUMMARIZATION OF FY 90 MAN-YEAR DATA 


Academic 

Department Dany DRY RRY _ DRY at iebore Total 
AA TZ 2rs 7.43 1.68 oe lk 2 ies 
AS 34.56 re 2 6229 ie. O01 50a 
cs 23.79 6.66 Lao S95 21.34 
Ec 22.44 12.40 cel ihe .2 3865 
MA 19.84 oR ae) 2.04 Byte) 2DennS 
ME 14.48 9.28 2.70 ios 26.46 
MR G29 > 7.42 Zee ero 16 333 
NS Oy, 327.6 2263 62359 23.46 
CE 8249 VOR.2 5 0.84 IES (eh, 19 32 
OR 20a cae ell 4.81 Wye 3) 323435 
Pi LS.a Be) 3.84 LPO, 2/.85 
Total 184.47 Liga 305. 72 


The amount of departmental G&A expenses that should be 
allocated to instruction can be determined by using the 
instruction MY's (DTY) as the numerator and total MY's for a 
particular academic department (DTY + DRY + RRY) as the 
denominator and multiplying that fraction by the amount of G&A 
expenses allocated to the academic department in step one. To 
obtain the portion of the department G&A expenses that should 
be allocated to research, simply use the combined total for 


research (DRY + RRY) as the numerator. Recall that in Section 
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paragraph Bl multipliers, which represent the fractions 


discussed above, were established in a similar manner. 


Multipliers for allocating an academic department's G&A cost 
to instruction and research for that department are given in 
Table 4-24. 


Example of step two is given below, again using 


academic department AA. 


TABLE 4-24 


G&A DEPARTMENTAL MULTIPLIERS (TO ALLOCATE AN 
ACADEMIC DEPARTMENT'S SHARE OF G&A COST 
TO INSTRUCTION AND RESEARCH) 


Academic Instruction Research 

Department Multiplier Mule plier 
AA 2218/7 21.28 con o4 oly 2 ies ~4276 
AS 34256750557 .6834 L620 50.57 -3 166 
cs Lio 2 as 4 ~5993 8255/7 21..34 -4007 
EC 22.44738.65 - 5806 1642173865 -4194 
MA To 34725. 73 e771 D6 eO7 Zo.) 3 ee eo? 
ME 14.48/26.46 w547 2 11.98/26.46 -4528 
MR 6.57 57 6.35 -4129 9.2607 16.35 rao) af a 
NS 7.077 23.46 PRE BOAT 6.59723.46 ~2/724 
Oe 8.49/19.59 ~-4334 11209719259 - 5666 
OR 20 eZ 732 42 -6204 Wee se/s2.43 . 3796 
PH Om 7 27 «DODD WOOO 27 oO -4345 
Note: For purposes of computation, research multipliers 


were obtained by subtracting 
multiplier from 1.00. 
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thee instruct ron 


Amount of AA Dept's G&A Cost Allocated to Instruction: 


= Divan X G&A cost of academic department AA 
(DTY + DRY + RRY) ap 


= 12008 X58 5970s 
Zee © 


= .5724 X $859,085 


= $491,740 


Allocation of G&A expenses to instruction and research 


for each academic department is presented in Table 4-25. 


D.. UNIT Ces. 

Developing a unit cost for a unit of output is simply a 
matter of determining the total cost associated with the 
production of a given output and dividing that amount by the 
total workload in units. Recall from Chapter II: 

Unit Cost = Total Cost = Cost per unit 
Total Workload 
in units 

As stated in Chapter II, we developed a surrogate measure 
of output for the number of graduates: namely, average number 
of students onboard (AOB). We also indicate that we would not 
attempt to develop a measure of output for research. Theres 
fore we will develop a unit cost for the cost objective of 


instruction, and not research. 
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TABLE 4-25 


ALLOCATION OF ACADEMIC DEPARTMENT G&A EXPENSES 
TO INSTRUCTION AND RESEARCH 


INSErUuct lon 


PAMLOCAEL ON ‘OF 
Academic Departments' 


G&A Expenses 


Academic 


Department BIlOecKS 133-143 


AA eeu 24. A S859 035 $491,740 
AS #6634. X% -15538.,,088 L085.4279 
Cs .5993 X 859,085 514,850 
EC .5806 X 1,439,036 835,504 
MA wr ae ox 601,631 463,918 
ME 5472 x 859,085 470,091 
MR ~-4129 X 666,672 236,012 
NS e127 OX 921,416 4389.07 1 
OC 74334 % 1,138,220 399-7342 
OR 26204 xX 14.203, 261 706,152 
PH 26S omnes ts LB se 0 680,444 
Total $6,469,223 
Research BlOocKsS 144-155 
AA 4276" X%-) $859,085 S36°74s4> 
AS .3166 X 1,588,088 502,789 
cs ~-4007 X 8597085 344,235 
EC Pa 14x 1, 4397036 603.552 
MA .2289 X 601,631 137 7 eo 
ME 4526 > .% 859,085 388,994 
MR {587 Lex 815-724 478,912 
NS nome 4. ox 666,672 181,601 
O€ «5666 X Sz2i2 4G 522,074 
OR 237 9Gux. 1 238.220 432,068 
PH 243454 Xs1, 203,261 D2 oy 
Total S4°>482,080 
Tennant (Bleek 155) S167 4S 17 5 


The first step involves determining the total cost of 
instruction. The second step is to determine the number of 


BOB LOY FY9O. 
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The total cost of instruction is shown in the completed 
unit cost matrix (Figure 4-1). It 1s simply the aggregation 
of labor, non-labor, and G&A expenses associated with instruc- 
tion; this total se "S34 3ece7s co. 

Determining the number of average onboard students (AOB) 
was accomplished by totaling the number of students, U.S. and 
international, enrolled for each of the four quarters in FY90 
and dividing that total by four. Our information was obtained 
from the Office of the Director of Students and Programs. The 
reporting format that tracked the number of students enrolled 
was under revision in FY90. Consequently, we have not 
included a sample report as an exhibit, rather we simply 


aggregate the total of students by quarter, shown below. 


Time Period #U.S. Students #Int'l Students Total 


Oct-Dec 89 1562 50.1 1863 
Jan-Mar 90 1569 262 1831 
Apr-Jun 90 L513 Zo 1779 
July-Sep 90 1695 _254 1949 

6344 1078 7422 


Dividing the total for the four quarters (7422) will produce 
the AOB for FY90. This amount is equal to: 7422 + 4 = 1856. 
We combined the U.S. students and international students 
because we have not separately accounted for all Foreign 


Military Training funds. But we do believe that our report 
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Gv6‘STE‘EZ O80'28t’b OLB‘HTZ’bY 668'9SP’'E S6E‘'ZEL 869'CEP‘OT 
OOS Gce ce ees CCG eZze 8s 8SPO"LEb O 0 8S2° PL BVO CLC L 
790° Cvs T 890'CEPR vv6‘6S ESS: GccuO 0 069'°SL TTS‘ 8ro‘t 
6€8‘'CST‘2 UVLO CES 9G6‘ES Ooss‘LLb O 0 vOT‘’s9 G28 1£0 1 
L09‘928 TO9‘T8T 880‘TE 608’8LT 0 ) GCC‘ 6E vSs‘S6Ee 
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COU. CUS ft V66°88E 962'8S 8S0C‘62r 0 0 GOG‘EL 6S60‘7Z68 
6772‘ L69 Gi 771 €99‘'82 9ZE'CV 0) 0 VST‘9E eve’ csr 
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C1 .e0S 1 CL8‘9EE COCO. eet OcL’‘OOT Trr'’s9 OCL2EL 010‘99 8Z8‘LTL 
ZLG‘S99‘Z T60‘OLP Eco Sree 681T‘T6 C6L‘9PT 0 TLE Vet LO0v 05S 
Goo, 2c 8ST6‘°C9P SLO’L6E SEL‘OE 602‘T0Z2 0 v9C‘ PEL 6vL‘68R'T 
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believe that our report captures a large portion of those 
funds in the direct instruction salaries section of the unit 
cost matrix as stated in Chapter III. Therefore, internation- 
al students are included in the denominator to determine the 
unit cost per graduate. 

Now that we have determined the total cost to be 
$34,875,892 and the AOB for FY90 to be 1856, simple division 
will give cost per graduate. 


$34,865,892 = $18,786 per graduate 
1856 


This cost per graduate should ware be construed as a point 
estimate. It is merely a rough approximation for the unit 
cost. Due to the scope of the thesis, we have not attempted 
to assess whether the unit cost per graduate is high or low. 

Although we did not develop a unit cost for research, we 
did aggregate the cost associated with research. This amount 
can be found in the matrix (Figure 4-1) and is equal Eo 
$23,318,945, and a breakdown of this total by academic 
departments will provide a useful management tool to enhance 
the visibility of cost. 

In the future it appears likely that NPS will be 
conducting a large portion, if not all, of its research ona 
reimbursable basis, and in accordance with the Unit Cost 
Resourcing Guidance, NPS should be reimbursed for the full 


cost of its research services. This means that activities 


PZ 


that sponsor faculty research at NPS should be charged for 
overhead costs to cover indirect costs and G&A expenses 
attributable to research. One common approach used in many 
Civilian universities is to load the amount of direct labor 
dollars for research with an overhead charge. That,:\i1s- 
overhead will be charged on the basis of direct labor dollars. 
The unit cost matrix provides the data to develop a crude 
overhead rate until a better rate can be established. This 
overhead rate is based on the amount of indirect and G&A 
expenses in relationship to the amount of direct labor 
expenses, as shown below. 


Indirect labors + indirect non-labors + G&S 
Direct labor $ 


from the Cost and Workload Analysis Report, 


$732,398 + $4,214,870 + $4,482,080 = .90 
$10,432,698 


So, for every dollar of direct labor dollars charged to a 
sponsoring activity, an overhead rate of 90% should be 


applied. 


NEARS: 


V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


A. ISSUES 
Prior to developing the unit cost report presented in this 
thesis, several issues had tc be resolved, namely: 
1. What is the purpose of our unit cost framework? 
2. What is the mission of the Naval Postgraduate School? 


3. What should be considered the outputs of NPS, and how 
will that output be measured? 


4. What expenditures should be included in the defined cost 
objectives, and how should those expenditures be 
classified and allocated? 

These issues and their resolution are discussed below. The 
issues were resolved sequentially, since each issue hinged 
upon the preceding issues. 

1. What is the Purpose of Our Unit Cost Framework? 

As stated in the Introduction, there are two purposes 
for the framework presented in this thesis. First, it will 
provide costing information to enhance the visibility of 
costs. The costing information will provide an additional 
managerial tool, which will hopefully lead to more effective 
management of resources. Second, it will determine the cost 
per graduate. This will enable the school to verify the unit 
cost per graduate generated by DMDC, which will be used to 


budget and fund activities at NPS. We developed a unit cost 


methodology capable of addressing both purposes by defining 
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the cost objectives necessary for internal costing information 
as instruction and research for each academic department, plus 
the summation of tennant activities as an additional cost 
objective. This provides visibility of cost by academic 
departments. Additionally, this enabled us to develop a unit 
cost per graduate by simply aggregating the academic 
departmental instruction cost and the academic departmental 
research cost, to develop a unit cost for instruction and the 
amount of block or reimbursable funding required for research 
and tennant support. 
2. What is the Mission of the Naval Postgraduate School? 
Having defined the purposes of our unit cost frame- 
work, it was then necessary to establish what the purpose or 
mission of the Naval Postgraduate School was, that is, what 
should be costed? The purpose of NPS as defined by the 
Secretary of the Navy is to increase the combat effectiveness 
of the Navy and the Marine Corps. This is accomplished by 
providing post-baccalaureate degree and non-degree programs, 
and through continuing programs of naval and maritime 
research. Contributions to improvement in combat effective- 
ness are difficult to measure or cost. Consequently, we chose 
instruction and research as the primary functions to be 


costed. 


sales: 


3. What Should be Considered the Output, and How will 
That Output be Measured? 


Having established instruction and research as the 
primary functions to be costed, we then examined measures of 
output for both functions. The Unit Cost Guidance stipulates 
that the "number of graduates" shall be the output measure for 
training facilities. Thus, the output for instruction was 
given. However, measuring the number of graduates was not 
very simple. There are a number of degree and non-degree 
programs of varying length. Because of the varying length of 
programs, counting the graduates in any one year would not 
accurately reflect the workload in that year. In some years 
the workload would be understated, in other years the workload 
would be overstated. For instance, if 200 students enter the 
school for an 18-month program at the beginning of the year, 
they will not be counted as a measure of output for that year 
(understated workload), but would be counted the following 
year, although they only received instruction for six months 
(overstated workload). We decided that a more representative 
measure of output for graduates would be the average number of 
students enrolled for a given year, which we called average 
onboard (AOB). 

As Chapter II pointed out, determining an output 
measure for research is a difficult task. We concluded that 
no appropriate measure could be devised to suit our framework. 


Therefore we did not develop a unit cost for research. We 
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did, however, define research by academic departments as a 
cost objective, thereby enhancing the visibility of cost 
associated with research. To be consistent with DOD guidance, 
research activities at NPS may eventually be funded on a 
reimbursable basis. This then raises questions of how much to 


charge sponsors of that research. 


4. What Expenditures Should be Included in the Defined 


Cost Objectives, and How Should Those Expenditures be 
Classified and Allocated? 


Due to the scope of our thesis and limited accounting 
data, we decided that only direct funded money would be allo- 
cated to the cost objectives, with the exception of salary 
money received for reimbursable research and Foreign Military 
Training Funds received for instruction. Justification for 
the inclusion of these funds was described in Chapter III. 
The remaining portions of reimbursable and Foreign Military 
Training funds were ignored since their impact on the true 
cost per output was unclear. It was not possible to include 
depreciation and the cost of support services provided to NPS 
by PSD and others. 

As described in Chapter II, expenditures that could be 
directly traced to a cost objective, were so assigned. 
Expenditures that benefit instruction and/or research for all 
academic departments were allocated as indirect cost using the 
Man-years data for instruction and research as shown in 
Chapter IV. Finally, expenditures which benefitted all the 


cost objectives were allocated as G&A expenses using the total 
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number of personnel as an allocation basis, as prescribed in 


the Unit Cost Guidance. 


B. CONCLUSIONS 

We attempted to reconcile financial accounting and cost 
accounting by developing an approach for translating financial 
data to cost data. The unit cost matrix we used illustrates 
the breakdown of data needed. Unfortunately, we found no 
Single accounting report that provided all of the information 
necessary for unit cost analysis. We were unable to directly 
translate the financial data to cost accounting data. An 
intermediate step was required prior to the translation 
process. This step involved analyzing various financial 
accounting reports and deciding which reports or portions 
thereof would provide the information necessary to complete 
the unit cost matrix. Once this was accomplished, we were 
able to begin the translation process. 

Unfortunately, the reports capable of providing the needed 
cost information overlapped because they accounted for many of 
the same funds. We were, therefore, forced to make several 
assumptions to disaggregate our chosen reports to alleviate 
the overlap-ping problem. Consequently, our unit cost 
determination became somewhat complicated and cumbersome. 
However, we do believe our approach captures the essence of 


unit costing as dictated in the Unit Cost Guidance and our 


118 


completed cost matrix provides a valuable tool to middle and 
senior management that helps in identifying and monitoring 
departmental cost drivers. 

In summary, our unit cost methodology is too complicated 
to be implemented as a standard accounting procedure. 1; 
does, however, lay the ground work for further refinement and 
Simplification. Additionally, it may be used as an 
intermediary method of unit costing until the financial 
accounting structure can be modified to accommodate unit cost 


requirements. 


C. RECOMMENDATIONS 

We recommend that the existing financial accounting struc- 
ture be slightly modified to accommodate newly established 
unit costing requirements. We believe that the basic frame- 
work is in place to accomplish the modification with relative 
ease. 

Non-labor dollars are currently tracked by job order 
numbers for each sub-cost center. This format makes it easy 
to identify the expenditures of a given sub-cost center. It 
also facilitates the aggregation of expenditures for a given 
cost center (i.e., line manager). Tracking labor dollars for 
instruction, research and administrative support activities in 
much the same manner, would enhance the visibility of those 


costs for middle and senior management. We realize that labor 
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dollars for instruction and research can be obtained unoffi- 
Cially from the Director of Academic Planning, but we believe 
a Single format would be easier to understand and translate to 
cost accounting data. Additionally, Base Operating Support 
(BOS) could be structured ina similar manner. 

We also recommend that the organizational structure at NPS 
be carefully evaluated to assess the possibility of reassign- 
ing certain sub-cost centers to facilitate the translation of 
financial accounting data to cost accounting data. its 
possible, all sub-cost centers for a given cost center (line 
manager) should have some theoretical cost classification. 
For instance, if a particular sub-cost center's expenditures 
only benefit the academic departments, those expenditures 
should be allocated as indirect, but if the sub-cost center is 
assigned to a line manager with mostly G&A expenses, its 
expenditures will be allocated as G&A expenses rather than 


indirect Ccoct. 


D. “TOPICS FOR FURTHER KESEARECH 

We suggest five major topics for further research, namely: 
output measures, G&A allocation basis, reimbursables, cost 
objectives, and capital investment and depreciation. 

First, DOD has dictated that graduates will be the measure 
of output for training commands. This is logical, since the 
primary mission normally assigned a training command is the 


education of students in a particular skill or field. The 
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successful completion of this training is signified by 
graduation. However, a problem arises when students do not 
graduate in the year they enroll. Students arriving late in 
a given year that do not graduate in that year would not be 
counted as part of the workload or output for that year. 
Therefore, we chose to use the average number of students 
onboard for a given year as defined in Chapters II and III. 
However, we realize that this may not satisfy the unit costing 
requirements set forth by DOD in the Unit Cost Guidance or may 
not be the best output measure available to indicate actual 
workload. It has been suggested that credit hours as a 
measure of output would more closely reflect the actual 
workload of NPS. In any case, the issue requires further 
study. 

Second, the Unit Cost Guidance stipulates that G&A 
expenses be allocated on the basis of total number of 
personnel. It is unclear whether or not using this allocation 
basis accurately distributes G&A expenses to the cost objec- 
tives. Labor-intensive activities such as Fleet Numerical 
Oceanography Center may be allocated an excessively large 
portion of the G&A expense pool. On the other hand, activi- 
ties with few employees that use a lot of computer time may 
not be allocated a sufficient amount of G&A expenses. This 
problem can be approached from two perspectives. One, attempt 


to identify expenses we classified as G&A as either direct or 
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indirect. Two, attempt to identify a better causal relation- 
ship between G&A expenses and the cost objectives. 

Third, how should reimbursables be treated? Theoretical- 
ly, NPS should reimburse activities that perform services for 
the school and those costs should be allocated to NPS cost 
objectives. For instance, the Personnel Support Detachment 
located at NPS is a tennant activity that provides services 
for NPS and should therefore be reimbursed for those services. 
However, this was beyond the scope of our thesis, and we did 
not include the cost of services received under the 
circumstances described above. Further research in this area 
is warranted. 

Fourth, it may be useful to use curricula vice academic 
departments as cost objectives. This would enhance the 
visibility of cost in greater detail than our matrix does. 
However, two major problems would be encountered in such an 
approach: (1) Many instructors teach classes that support 
more than one curriculum, and (2) Students taking a particular 
course are often assigned to various curricula. 

Fifth, the Unit Cost Guidance requires the allocation of 
depreciation expenses to the cost objectives as part of the 
COSE per Gutpuc. This presented no problem for us in our 
analysis of FY90- data, since only depreciation of 
improvements, buildings, and equipment completed after 01 
October 1990 are to be allocated to cost objectives. However, 


future unit cost study will have to address this issue. 


i 2 


Capital investments will continue to receive separate funding, 


but a method to track and control the funds would be useful. 
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APPENDIX A 


FY91 OPERATING BUDGET SECTION ASSIGNED SUB-COST CENTERS 


This appendix, referred to as Exhibit 4-4 in the text, is 
used to trace sub-cost centers identified in the NPS section 
of the Job Order Report to the appropriate line manager and/or 


academic department. 
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February 8, 1991 


PAL OPERATING BUDGET SECTION ASSIGNED SUB-COST CENTERS 


COST  SUB-COST DOCUMENT 
SAG CODE DEPARTMENT CENTER CENTER SERIAL NUMBERS 
MZ 00 SUPERINTENDENT 00 AA AAOOO-AAQ99 
0000-0010 
FF 003 COMMAND EVAL 00 AB ABOOO-AB999 
0061-0070 
FF 005 SAFETY 00 AC ACOOO-AC999 
0031-0040 
FF 006 JAG 00 AD ADOOO-AD999 
0041-0050 
FK 009 EEO 00 AE AEOQOO-AE999 
0051-0060 
MZ O01 PROVOST O1 BA BAOOO-BA999 
0111-0120 
MZ 01S 1ST DUTY PCS 01 BB BBOOO-BB999 
‘MZ 01S FACULTY PCS ow BP BPOOO-BP999 
MZ-V1l 05 DEAN OF COMPUTER 05 CA CA000-CA999 
- 0141-0150 
MZ-V1 51 ##COMPUTER CENTER 05 CB CBO000-CB999 
0151-0160 
MZ 52 LIBRARY O5 CE Cco00-cc999 
0161-0170 
MZ-V1 54 ADP SECURITY 05 CD CDO00-CD999 
0801-0810 
MZ-V1l 53  #£MIS 05 CE CEO000-CE999 
0181-0190 
MZ 51 o5'S PCS 05 CF CFOOO-CF999 
MZ 03 DIR OF PROGRAMS 03 DA DAOOO-DA999 
0201-0210 
MZ Os ter eivemicT 03 DB DBOOO-DB999 
0211-0220 
MZ-A7 034 AVIATION SAFETY 03 DC DCcoo0-DCc999 
0221-0230 
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COsT SUD-Cogr DOCUMENT 


SAG CODE DEPARTMENT CENTER CENTER SERIAL NUMBERS 
MZ O27 E EMD 03 DD DDOOO-DD9YY99 
O231-O024%5 
MZ O32 PRINT  PeAnT 03 DE DEQOO=BEegzs 
0241-0258 
MZ 30 OPS RESEA.er 03 Ble DFOOO-DEgae 
0251-072iG8 
MZ a): AERO PROGRAMS 03 DG DGOOO-DG999 
0261-027 
MZ a2 EE/CE PROGRAMS 03 DH DHOOO-DHgae2 
O271-02e8 
MZ 33 WEAPONS ENG PROG 03 DJ DJOOO-DJ999 
0281-0298 
MZ by ASW PROGRAMS 03 DK DKOOO-DKae7 
0291-0303) 
MZ 34 NAVAL ENGINEERING 03 DL DLOOO-Dige2 
0301-O03m% 
MZ 35 ALR OCH PSY S VER Oe 03 DM DMOOO-DMa2e2 
0311-0326 
MZ »> 36 ADULTNE SCL EE OG 03 DN DNOOO-DNgY9?g 
0321-0320 
MZ S| COMPUPER EGU OG 703 DP DPOOO-DPae2e 
0331-0340 
MZ or NAVAL INTELL/NSA 03 De DQ000-DG@322 
0341-0258 
MZ 32 CS. PROGRAM 03 DR DROOO-DRaae 
0351-0368 
MZ O31L LAW PROGRAM OS DS DSOO0OO-Dsgz2 
0371-0388 
MZ O35 INTERNAT TOMA 03 DE DTOOO-Divz@ee 
0381-0338 
MZ O3T TEXTBOOKS 03 DU DUOOO-DUGsg 
MZ O3V VEGEP 03 DV DVOOO-DV999 
MZ-A9 “80a 4 COMMAND PHYSICIAN 03 DW DWOOO-DW999 
0091-0100 
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CO8T BUL=COST DOCUMENT 


SAG CODE DEPARTMENT CENTER CENTER SERIAL NUMBERS 
MZ 39T C3 TRAVEL(ONLY) 03 DX DxX000-Dx999 
MZ 38B  SCIF 03 DY DYOO00-DY999 

0411-0420 
FF 04 DIR OF MILITARY O4 EA EAOOO-EA999 
0421-0430 
FF 41 ADMIN/CNTRL FILES 04 EC ECO00-EC999 
0431-0440 
FG 42 SUPPLY 04 ED EDOO0-ED999 
0441-0450 
FK 42E EDF 04 EE EEO00-EE999 
0451-0460 
FG 42M MATERIAL DIV O4 EF EFOOO-EF999 
0461-0470 
FV 441 POLICE 04 EH EHOOO-EH999 
0471-0480 
FK 46 CHAPLAINS 04 EJ EJO00-EJ999 
0481-0490 
FK 47 FAMILY SERVICES 04 EK EKO00-EK999 
; 0491-0500 

FL 45 RECREATION 04 EM EMOO00-EM999 

FJ 49 UPH OFFICE 04 EN ENO00-EN999 
0521-0530 
FL 45C CHILD CARE CENTER 04 ER EROOO-ER999 
FD 443. FIRE DEPARTMENT 04 ES ESO00-ES999 
0541-0550 
FF 04A BASE OPS PCS 04 ET ETOOO-ET999 
FL 45G GYM 04 EU EU000-EU999 
FL 45I INTRAMURALS 04 EV EVO00-EV999 
0561-0570 
FF 43 BOAT 04 EW EWOOO-EW999 
0571-0580 
FL 45I YOUTH CENTER 04 EX EXO00-EX999 
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€OnT SUB-COST DOCUMENT 


SAG CODE DEPARTMENT CENTER CENTER SERIAL NUMBERS 

FN A3 TELEPHONE (L1) AR FA FAQOO-FA999 
1521-1570 

FR A3 TRANS (L7) AA FB FBO00-FB999 
1571-1620 

FA 43 MAINT (M1) AB FC FCOO0O-FC999 
1621-1720 

FC 43 UTILITIES (N1) AR FD FDOOO0-FD999 
1721-179 

FD 43 ENGINEERING (P1) An FE FEOOO-FE999 
1771-1826 

FB 43 MINOR CONST. (R1) AB FF FFOOO-FF999 
1821-1946 

FA 43 MAINT (M2) AC FH FHOOO-FH999 

FB A3 CONSTRUCTION (R2) 4¢C jo} FIOO0-FJI999 

MZ 43K AUDIO O4 FK FKOOO-FK999 
19317-1950 

FT 43 HAZARDOUS AD Ele FLOOO-FL999 
1981-2030 

MZ 07 DEAN OF FACULTY 07 GA GA000-GA999 
0591-0600 

MZ cs COMPUTER SCIENCE 07 GB GBO000-GB999 
| 0601-0608 

MZ MA. MATH DEPARTMENT 07 Gc GC000-GC999 
0611-0620 

MZ AS ADMIN SCIENCE 07 GD GDO000-GD999 
0621-06810 

MZ OR OPS RESEARCH 07 GE GEO00-GE999 
0631-0646 

MZ NS NSA 07 GF GFOO00-GF999 
0641-0650 

MZ AW ASW ACADEMIC GRP 07 ens GJI000-GI999 
O661-0670 

MZ EW EW ACADEMIC GRP 07 GK GKO000-GK999 
OGHd —0686 


LZ 


COST SUB=COstl DOCUMENT 


SAG CODE DEPARTMENT CENTER CERITER SERIAL NUMBERS 
MZ Ce C3 ACADEMIC GRP O07 GL GLOOO-GL999 
0681-0690 
MZ O:7 LAB MAINT 07 HA HWAQOQO-HAS99 
MZ PH PHYSICS 07 HB HBOOO-HB999 
0711-0720 
MZ EC ECE 07 HC HCOOO-HC999 
0721-0730 
MZ MR HNETEOROLOGY O07 HD HDOOO-HD9YII 
0731-0: 740 
MZ AA AERONAUTICS O7 bie HEQOQO-HES99 
074 1=07750 
MZ OF OCEANOGRAPHY OF HF HFOOO-HF999 
0751-0760 
MZ ME MECHANICAL ENG 07 HG HGOOO-HG999 
0761-0770 
MZ OR WAR LAB 07 HH HIO0O0-HH999 
0771-0780 
MZ SP SPACE SYS ACAD GRP 07 HJ HJOOO0-HI999 
oe O781—-0790 
MZ 07 CASE STUDIES 07 HK HKOOO-HK999 
0791-0800 
MZ 07 LAB/OTHER 07 HL HLOOO-HL999 
0881-0990 
MZ O7S PCS’ GS/WG O7 Hip HPOOO-HPS99 
MY 64 DRMEC (OMN) 64 on JAOOO-JA999 
(65522) 2991-3025 
MY 64 DRMEC COM/PHONE 64 JB JBO00-JB999 
(65522) 
W5 042 PAO SUBHEAD 1190 04 ie JCco000-J3C999 
3341-3360 
FC 64 DRMEC OMN UTIL 64 ID JDO0O0-JD999 
(65522) 
PH 65 PERSEREC (OMN) 65 JE JEQOO-JE999 
(68872) Bd 13220 


dg 


CO8sT B8UB-COST DOCUMENT 


SAG CODE DEPARTMENT CENTER CENTER SERIAL NUMBERS 
MY 64 DRMEC FMT 64 JF JFOOO-JF999 
(65522) 3041-3090 
FN 64 DRMEC FMT-PHONES 64 Be JGO00-JG999 
(65522) 
FC 64 DRMEC FMT-UTIL 64 JH JHOOO-JH999 
(65522) 
FD 64 DRMEC-CUSTODIAL SV 64 Tio JJOO00-JI999 
(65522) 
MZ / pe Ose FMT TRAVEL FT KA KAOO0O-KA999 
FA/DA 43 FMT MAINT EE KB KBOOO-KB999 
FF/DA Pak FMT TEXTBOOKS FT KC KCOO00-KC999 
MZ/DA O3FM FMT STUDENT TRAVEL FT KD KDOOO-KD999 
EL/BA 4515 FMT COM "oO" EL KE KEOOO-KE999 
FF/DA O4 FMT MILOPS oh KF KFOOO-KF999 
if 0861-0870 
FD/DA 43 FMT PW FT Ke KGO000-KG999 
FV/DA 44 FMT POLICE FT KH KHOOO-KH999 
0841-0850 
FD/DA 443 FMT FIRE FT KJ KJOOO0-KJI999 
0831-0840 
FG/DA Ae FMT SUPPLY ab KK KKOOO-KK999 
0851-0860 
FG/DA A2M FMT MAT DIV FT Ki KLOOO-KL999 
FF/DA Ball FMT STAFF FT KM KMOO0O-KM999 
0811-0820 
MZ/DA O12 THESIS TYPING FT KQ KQO000-KQ999 
FJ/DA 49 FMT BOQ FT KR KROOO-KR999 
FR/DA 43B FMT TRANS FT KU KUO00-KU999 
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COST 8UB-COBT DOCUMENT 


BAG CODE DEPARTMENT CENTER CENTER BERIAL NUMBERS 

FE Pal COUPTROLUER O02 LB LbBOOOSI39'99 
OOLT= 002 0 

oe 211 STAFF PCS O2 LC bGOOUsGECSSS 

MZ 2k OVERNIGHT MAIL 02 LD bEOOO-LDIS9 

) BS Ze CTY PERSONNEL OZ iE LEQOO—LES 99 
0025-0030 

RA 241 INJURY “COMP OZ 1s EFOGO=LErs 25 

MZ 2211 TRAINING OZ LG LGOO00-LG939 


O42 LeOULIO 


MZ 06 DEAN OF PHS TRUE « O6 MB MB COO=VB9S 9 
VERE 0700 
MZ 08 DEAN OF RESEARCH 08 NB HBOOGsHBI992 
OLSt-O1L40 
Ge 08 DIR “OF sRESEARCH 08 NC ieGOOo-NeE9 os 
O39 10 4:00 


Leal: 


APPENDIX B 


FY91 DIRECT FUNDED RESEARCH ASSIGNED SUB=COST (CENTERS 


This appendix, referred to as Exhibit 4-5 in the text, is 
used to trace sub-cost centers identified in the DFR section 
of the Job Order Report to the appropriate line manager and/or 


academic department. 
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FebEmuary. 8, 29°91 


FY92 DIRECT FUNDED RESEARCH ASSIGNED SUDB-CO8SBT CENTERS 


Pro bere * CoOouT SUB-COST DOCUMENT 
SAG CODE DEPARTHENT CEITER CENTER GERIAL NUMBERS 
MZ CS COMPUTER SCIENCE 12 LA LAOOO-LAZ99 
Aa7osnee 
MZ MA MATH 12 MA MAOQOO-MAZ99 
4469-4560 
MZ AS ADMIN SCIENCE 12 NA NAOQOO-NAZ99 
A561-4.652 
MZ OR OPS RESEARCH 12 PA PAOOO-PAZ99 
WESaoA aA 4 
MZ NS NSA 12 OA 04000-92299 
ATG 2Aaa6 
MZ PH PHYSICS 12 RA RAQOO-RAZ99 
AES Ie see 
MZ EC ECE 12 SA SAQ00-SAZ99 
4989-5172 
MZ MR METEOROLOGY 12 TA TAOQOO-TAZ99 
Sa eee 
MZ” AA AERONAUTICS 12 UA UAQO0-UAZ99 
Eo 5 6! 
MZ ME MECHANICAL ENG 12 WA WAOOO-WAZ99 
Beno 5 Gao 
MZ OC OCEANOGRAPHY i VA VAO00-VAZ99 
Semis: 
MZ AW ASW ACAD GRP 1 XA YAQO00-XAZ9I9 
Soa e4 
MZ SP SPACE SYS ACAD GRP 12 YA YAOOO-YAZ99 
Bago es ae 
MZ EW EW ACAD GRP 12 Zh ZAO00-ZAZ99 
5733-5756 
MZ CC C3 ACAD GRP i ZB 7Z.B000-ZBZ99 
Rg lag mice is 


P33 


MZ 


MZ 


CHAIRS 


SAG 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


MZ 


B81 


434 


CODE 


CS 


AS 


OR 


OR 


OR 


PH 


EC 


MR 


OC 


C¢ 


ce 


ME 


EW 


ec 


NS 


RESEARCH ADMIN eZ ZZ 22000-22999 
5937-59 a7 

2200-2400 

PUBLIC WORKS SUPT 2 PW PWOOO-PW999 
COsT 8UB-COST DOCUMENT 

DEPARTMENT CENTER CENTER SERIAL NUMBERS 

G. HO@PRPERy Cll CR Ol O1000=01992 
5817-5820 

MPT CilweR cr 02 02000-02938 
5821-5824 

COMB SYS ANALYS CR 03 03000-03999 
5825-5828 

TACTICAL ANALYS CR 04 04000-04999 
5829-5632 

APPLIED VSCl SYS CR 05 05000-05933 
5833-5836 

UNDERWATER ACOUS CR O6 06000-06999 
5837-5840 

ELEC/ENG CHAIR CR O7 07000-07328 
5841-5844 

G HALTINER CHAIR en 08 08000-08999 
5845-5848 

MC&G HYDROG CHAIR CR 09 09000-0822 
5849-5852 

NAY OCN CHAGK Ck 10 10000-10882 
5853-5836 

ARCTIC MARINE@se! CR a 11000-1ieee 
5857-5860 

ONT/ME CHAIR Ck AZ 12000-12932 
5861-5864 

ELECTRONC WARFARE CR 13 13000-13938 
5865-5868 

JOINT C3 CHAIR CR 14 14000-14999 
5869-5872 

STRATEG PLANNING CR 15 15000-15992 
5988 =59o" 
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MZ oP 
INDIRECT 
SAG CODE 

MZ CS 
MZ MA 
Diz, BS 
MZ OR 
MZ NS 
MZ Pi 
MZ iC 
\ 

MZ MR 
MZ AA 
MZ OC 
MZ ME 
MZ AW 
MZ SE 
MZ 81 
MZ CC 
MZ EW 


SE ACh toleis 


DEPARTMENT 


COMPUTER “Sei ENCE 


MATRHEMAPICS 


OMIT: SCURNGE 


OPS RESEARCH 


NSA 


PHYSLEeS 


ECE 


METEOROLOGY 


BERONAVDTICS 


OCEANOGRAPHY 


MECHANIC G 


ASW ACADEMIC GRP 


SDEACEW SYS ~iCAD GRP 


RESEARCH ADMIN 


Co ACADEMIC GRP 


EW ACADEMIC GRP 


1 


Ck 16 16000-16999 
DI92 +5995 
COsT BUB-COS8T DOCUMENT 


CENTER CENTER BERIAL NUMBERS 


ND LZ LZO000-LZ999 
3657 = 58 76 
ND MZ MZQ000-—MZ999 
5877 =5860 
ND NZ NZOOO-NZ999 
38:8 l=5864 
ND PZ PZ000—P2g99 
SEG D=5Deb8 
ND QZ OZ000=07999 
56G9=5e92 
ND RZ RZO000-R2Z599 
Se 93-5096 
ND SZ SZ000—S2999 
589752700 
ND TZ TZ000=12393 
DOO aos 04 
ND UZ UZCUC=UZ 077 
SI05 > 590¢ 
ND VZ VZO000zYy 2393 
DIOS so 9a 2 
ND WZ WZ000-WZ999 
Bo = 916 
ND XZ XZOUOC0SXZIO9 
SS UY Sen? iPag 0, 
ND YZ YZ000—1% 2999 
592 1-592 
ND ZW ZNODUO-ZN939 
533 —O956 
ND ZX Zx%000=22939 
DI2IH- os 2 
ND Le ZYOO0=Z1 999 
b925-37920 
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APPENDIX C 


FY91 ADP JOB ORDERS OPERATING BUDGET 


This appendix, referred to as Exhibit 4-6 in the text, 


identifies job order number cost classifications. 
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SECTION III 


BY oT, OPERATING, BUDGET JOB ORDERS 


NON-ADP 


SUB COS? CENTER: 
SERIAL NO: 
= TAN DARD SIOCK <BRO; 


CIVILIAN TRAVEL 

MIGITARY TRAVEL 

CTVIbIAN, PCS FRAVEL 

RENTAE, LEASE OF VEHICLE -(NON=TDY} 
PHVITATIONAL TRAVEL 


TRANSPORTATION OF THINGS 
MOVEMENT OF HOUSEHOLD GOODS 


BOQUTPHMENT RENTAL/ LEASE 


MAN TENANCE  MiNOK = PROPERTY 
MATNTENANCE PEANT “PROPERTY 


TRADING COSTS 

REGISTRATION FEE/CONFERENCE COSTS 
HONORARIUMS 

PURCHASE SERVICES, OTHER 


CONSUMABLE SUPPLIES 

- NOT ADP, RSS, GSA, OR NSC 

GSA SUPPLIVG. (1348's) 

NAVY STOCK SUPPLIES (RSS AND NSC) 
PERIODICALS/SUBSCRIPTIONS 


60 DAY “TEMPORARY .OTRS -SUBSISTENCE 
PCS REAL ESTATE BAVPENSES 
| 


HARD COVER BOOKS 

MINOR PROPERTY (NOT ADP OR STOCK) 
GSA MINOR PROPERTY 

Meavy STOCK MINOR PROPERTY 

PANT PROPERTY 

GSA PLANT PROPERTY 

HAVA “SOCK: (PLANT “PROPERTY 


COMMERCIAL PRINTING 


ey 


FY91 ADP DOCRRORDERS 


—— ee ee 


OPERATING BUDGET 


SUB CO 6 PGE Nm in 
BERIAL NO: 
STANDARD STOCK SERTAL NO: 


NAVY STOCK SYSTEM (NSC, RSS, OST): 


~T  — AD ADP CONSUMABLE SURmiErts 

W NS ADP MING] PROPER I samy 

W ten ADP MINOR PROPERTY 2 ke PiAC rE iahiie 
WwW NE ADP PLANT PROPERDRY Jaa 


me ae el | 


10a ey Ne ADP CONSUMABLE SUPPLIES 

Sloe es ADP MINOR PROPERTY - NEW 

Ge ADP MINOR PROPERTY - REPLACEMENT 

W GP ADP PLANT PROPERTY - NEW 

W GR ADP PLANT PROPERTY - REPLACEMENT 

OPEN PURCHASE (NOT SOFTWARE): 

Tt. SDP ADP CONSUMABLE SUPPLIES (ALSO ANY SOFTWARE 
UNDER $50.) 

Wo MD ADP MINOR PROPERTY - NEW 

Wo. MR ADP MINOR PROPERTY - REPLACEMENT 

W PD ADP PLANT PROPERTY - NEW 

Wo PR ADP PLANT PROPERTY - REPLACEMENT 

SOFTWARE OPEN PURCHASE: 

Wo «SW ADP APPLICATIONS SOFTWARE - OFF TIE SHELF 

Wo OCA ADP APPLICATIONS SOFTWARE - CUSTOM 

Wo ac ADP OPERATING SYSTEMS AND COMMUNICATIONS 


SOFTWARE = CPF iii stint 


eo 


Py Or Dr ZO OR DIERS 
ORER AL LNG BUDGET 


SERVICES AND REPAIR: 


P _ MD 
PPD 
P SW 
Q _ AD 
oe aia 
Cs eye 
Qi? RP 
O-aee SD 
Q TM 


MATNHTERANCE ADP MINOR PROPERTY = — HARDWARE 
LESS Tih SSo00 


MAINTENANCE ADP PLANT PROPERTY - HARDWARE 
MORE THAN $5000 


MAINTENANCE ALL SOFTWARE 

COMME ReTAL ADP DEVELOPMENT /CONSULTING SVES 
PUP WATER COMMURITCATIONS 

ADE CONTRACTS. “WRATING OF USOrTWARE) 
OUiGe VI MiisRErALTR OF sADP OUP: 

SYSTEMS DESTGN/DEVELOPHENT ‘(HARDWARE) 


PDPE we vo TEM Tit) CONTRACTS 


ue, 


LG? 
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